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STAINS 

s The present inventica> relates to the \ise o£ subtiiase variants 
for removal of egg stains f2:t>m laundry or from hard surfaced. Xn 
particular the present Invention relates to the use of a 
subtilase -«-ariaiit for removal of egg etaii^ from laundry or front 
bard surfaces, *^ere the subtilase variant cc«r$>rises at least 

10 one additional amino acid residue in the active site loop {b) 
region from position &5 to 3.03 CBftSBi^ nuwil^erii^, vide ijafra) , 
These subtilaee variants are useful exhibiting excellent or 
improved wash perfoxisance <m egsr stains when used in e.g. 
cleaning or detergent cosBEpoeitione, such as laimdry detergent 

15 cornpositions and diehwash cot8|>osition, including automatic 
dishwaeh ooo^siticHis , The pj-esent invention also relates to 
novel subtilase variants, to isolated imh sequences encoding the 
variants, expression vectors, host cells, and iscHsthods for 
producing and ueis^ the variants of the inventi<»i. S^ther, the 

20 present inventitEm relates to cleanix^ and deteargent compositions 
comprising the variants of the invention. 

BMnmamsD or the wsmxm 

In the detergent industry enscymes have for taore than 30 years 
25 been iK^lem^nfced in washing f onwilaticsis , gnsysws used in such 
fonoulations cc»^ise proteases, lipases, mcflaee&f cellulases, 
as well as other enzyiaes, or atixturee thereof, Coa»s»ercially most 

important enzyEi^s are proteases. 

30 An increasing nmifoer of casaaercially tased proteases are pacotein 
engineered variants of naturally occurring %KLld type proteases, 
e.g. rnxmsmt C»ovo STortSisk &/SU RKL&SE* (Jtovo JJordisk A/S) , 



MAXAPEM* {Sist-Brocadiea PWRRFBOf {Oen^acor International, 

Inc.) . 

Further, a nutrber of protease variants are d«»cribed in the art, 
A thoxowgh list of prior art protease variants is given in WO 
99/27082. 

However, even thotjcfh a mtaifoer of useful protease variants have 
been described/ there is still a need for nmw lisproved proteases 
or protease ^rariants for a tmsSsex ot indtoatrial uses. 

m particular, tbe problem of removing egg staine frcra e.g. 
lawndry or hard surfaces has been pronounced due to the fact 
that many proteases are inhibited by substancee present in the 
egg white. Exati^les of such substances incliide trypsin inhibitor 
type IV-0 {Ovo~inhibitor) and trypsin inhibitor type III-O 
(OvofflMCoid) , 

llherefore, an objfect of the present invent ion, is to provide 
i^roved subtilaae variants, «4iich are not, or n^ch axe only to 
a limited extent, inhibited hjf such substances. A further object 
of the present inventicai is to providte i«Bproved subtllase 
variants, which ar« suitable for reirK>val of egg stains from, for 
exani^le, la\mdry and/or hard surfaces. 

Thus, in a first aspect the present invention relates to the use 
of a aiiatilase variant fcsc xemcwal oi e^ stains fxxwi lauodry or from hani 
surfaoes, the m^feilase -varia*^ oo^adsing at leswt ose adSiticasal amino 
acid xesiAje in tte as^ive site locp- (fo) aasgicKt £xsm position 95 to 103 

(BaSB3tW laarfcerlng) . 
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In a aeooad ai^ct the preseat irrronticaa relates to a subbilaa® 
varlascA^ aelectad f xcm tise: 9rot]s> ocosiE^bixig of 

a variaxit cca|stlsing at cne e B3ait l i<aRaX amino acM xsadLdhae in tbe ac- 

5 ti-ve adte Cb) loqp ooacne^coiii^ to the ±nae3±lcsa of at least am addi- 
tional atttix? acid r<^xcbe isetweai pc^itiesjs 9$ and 99 arid fiirttier cscoprlei- 
ir^ at lea^ cs^es acktiticoal «»dif icaticsi {B^S3B£^ iHHitoeiijag) , and 

a variant cjospdmagf at i^st oae acBitiaml amoo acid uesidtue in the ac- 
10 tlve sate {b) loqp cwn^agpooaing to tJje iisseaAloti o€ at least caoe adkii- 
tixmsH amino acM residue befcwoen jsositioos 99 and 100 a>adl further <xm~ 
pzlBijig Imat ooe additicml isodif ioatioa (BftSBSSI rossb^ng) , 

wSbere the variaat - when, tested in tihe '"Ovo^itihibition Assay* dia- 
ls closed in Sbcae^le 4 hereijct - has a Residtial Activity of at least 
10%. 

3^ a tbixd Be^tSGt tha paci^facit im«ntioa x»lates to a siibtilase -variatit se- 
lected £rom the ^fcooj? ac«»ietix3g o£ 

20 

a variaKO: caepriMixsQ an inssrtim of at lea^ one addltiosal &adj30 acid 
reside between positiosie 98 and 99 and further ocepdlsing a subetitution 

in posit ioE^ 133 and M3, 

29 a variant oaRptiadbn0 an i«@e£tlm of ^ least ceast SKiditional mdxio acM 
residue betsseen jioeiticsw 99 and 100 and ftathesr cxs^icieii:^ a suisetitutiaa 
in position 99, 

a variant cscepcising an ita^actioa c£ least cue additicsial ottojod add 

30 iiBsidue between positi^ms 98 and 99 md furtiser oaeiirising substitutlfiEia 
in posiUoos 167, 170 and 194, 
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a. varLaxxt coopriadng an i]^at:Ucci o£ «^ least cp@ aEMiticsiaL maxso acid 
XQsidiie fcetweani poeitionsi 59 mod 100 «xl fiactfaer ccapcieiBg an iusaetiaa 
of at least one additicsial asiiio scM xasiaue batieeest positions ai€ snd 
217, 

s 

a variant ccwprisiiiis an iasertioa o£ at le^ oae additiorial andno acdd 
residue l?etwaen positions 99 mid 100 (Mad further ooKpcising an inaertiotx 
of at leaiBt esse aaaitiooaX awslno acSci xeeidue betweett posidLcwe 317 and 
218, 

10 

a variant oao^xcising en insecticn c€ at Xeetst ooe adaitiosal amino acid 
xeslchie between positicnB 99 ssad 100 and fuxther acJBiJCisi}:^ m ijisection 
o£ at least adkHtional anino add »eeic^ b^»eea posLticgos 43 and 43, 
and 

15 

a variattit aaaprising an xrKesxtiai of at l^st odb additica^al amino acid 
resicSue betwe^ positicme 9$ and 100 and further ccqpadMi^ an insertlm 
of at leaet cne anaaittoiai amino acid reeiaae toet3B8«3 pcMsitions 129 and 
130. 

20 

In a fourth aapecft the present invention relates to an iacOated im 
aequence e£aoid&ttQ a subtilase wriaot of tbe inveoticsi. 

tti a fifth aspect the pmssnt inronticai x^elafc^ to aa ^ej^ajeaaion -vector 

Ito a sijith as|>ect ti» present SxKnssjfcicm uelatses to a adcsoJxlal isoat cell 
txmBtatmd mth t1:» eaqpsce^ficR vector c£ tbe inwesJtioa* 


30 In a aewss^h msg^edt the jpiceeent in»ia:&ion xelatee to a method lor pttoduc- 
iie a stftftllaee v^secism aoooKdiog to tii» immtl-aar vbsasein a host ecocjocd- 
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jbng to tase ±asi&&±ca is cultured wdtea: caaMtiacm cxscwfeadbse to the esqptras- 
sion and secreldxn c€ said -mriiw&f @nd tise ^variatit x«ocweced. 

In an eigtit aspect the px^sent inventioaa relates to a cleaning 
or detergent cxmgoaltlasit pretBrably a lauxidry or dishwash 
composition, coassprising th« variant of th« invention. 

In a ninth aspect tbe present invsention relates to a methcxl for 
removal of egg stains from a hard Burface or f rc«8 laundry, the 
Toethod caoiaprieing cscmtactiag the stain- containing hard 
surface or the egg stain-containing laimdry with a cleaning or 
detergent coMspositioa, preferably a laundry or dishwash 
cottfjosition, containing a subtilase variant cots^rising at least 
one additional amino acid residue In the active site loop 0>) 
region frost position 95 to 163 imssm nuisbering} . 

Still other aspect of the prssent invention will be apparent 
from the below description and tzxm the appended claims. 

Concerning alignB^aot and nuwberixj^ reference is isade to Pig. 1 
which shows an alignments between subtil isin BPM' {a} (BASBFN) 
and subtilisin 309 {BISKVl} (h) . 

These alignments are in this patent application as a 

reference for nuitibering the residues. 

Prior to discussing this iaweaatioaa in furtJ^r detail, the 
followii^ terms and conventions will first be defined. 


noimscmmm mp (xmmej^ims for pggi^mTigisr of vmimrs 
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In describing the various s«btilase ensyiia® variaaats produced or 
conte«s>latedl according to tb.« inve»ticsi, t!ia following noroen- 
clatures and coixvmtions hav« been ad^ted for ease of 
reference; 

5 

A frame of refereace is first defined by aligning the isolated 
or parent enzyiae with subtllisin BE»' (BftSB^) » 

The alig»»>ent can be ctofcained the SUP routine of the GCG 
10 package version 9.1 to n«i»toer the variants using the following 
paraineterss gap creation penalty « 8 aad gee^ extensicas penalty « 
8 and all other parameters kept at their default values. 

Another is^tbod is to tme known recognized alignments between 
15 subtilasea, such ae th^b alignment indicated in IK> 91/00345. In 
roost oases the differences will not be of any iinporcance. 

Ther^ay a nttndaer of deletions 3»3 insert i<ms will be defined in 
£elatic»a to mSBm* Xn Fig* X, subtilisin 309 CSavinase*) has 6 
20 deletions in positioj%s 36, 58, 158 « X€2« 163, az»d 1€4 in 

ooni>arieon to B^S3esf. These deletions are in Fig. 1 indicated by 
aateriac^ (*) , 

The various modificatioxts perfox^ied in a parent enzyme is 
25 indicated in general using three eloooenta as follows: 

Original amino acid position snbstituted amino acid 

The notation GlStSE thus iseans a substitutioxi of a glycine in 
30 position 19S with a glutaMc acid. 
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In the case "S^re tiaa original awino acid residue caay be any 
amino acidi reeidue, « slK>rfc band notaticm asay at tiiaes be wsed 
indicatix^ caily the position and substituted aadxio acid: 

5 Poaition siifeatitttted aicii«> acid 

Such a notation is particular relevant ia connection with 
iBodification(»> in homologoim siifotilases {vidte iaf^ra) . 

10 Similarly when the identity of the substituting amino acid 
residue <s) is IssRaterials 

^ Original am|jao aci d position 

ifhen both the original amino a«id(s} and stj^tituted amino 
15 acid(s) my ccnia^rise any amino acid^ then only tJtea position is 
indicated, e-ff-t 170- 

nhen the original amino acid(s) axxd/or substituted amino acid{s} 
may conprlse m»x» than one^ }»xt tuot all amino acid {a) , then the 
20 selected amino acidB axe indicated inside baracl^ts: 

Original aialao acid |>oaition f gul^tituted aMao acidi ^ . * . , 
s ubstituted amino aciay ^^ 

25 For specific variants the specific three or coe letter codes are 
used, including the codes Xaa and X to indicate any amino acid 
residue. 

BOBSTITOTIQSfSj 

30 The substitution of glutajaiic acid for grlycine in position 195 ia 
designated as$ 
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GlylSSGltt or 

or th& substitution of any amino acid residue acid for glycine 
in position 195 i& designated as: 

s 

Glyl&SXaa or Gi&5X 

or 

GlylSS or GX95 

10 The substitution of serine for auy amiao acid residue in 
poaition 3.70 would thus ba designated 

Xaal70Ser or X170S, 

or 

15 a70S«r or 17QS 

Such a notation is particular relevant in coni^ection with 
modification <8} in htxsioXogouB eubtilasas (vide infra) . 170Ser is 
thus n^ant to ccaii$»rise <Si,g, both a LyelTOSer tRodification in 
20 BASBSN and Ar9l70Ser ssodification in BLSlftVI {c£> Fig. X) . 

For a KKxIification where the original atsino acid{s) and/or 
aubstitwfced atsiao acid^s) «!ay concise risore than one, hat not 
all amino acidCsj, the substitution of glycine^ alanine, serine 
25 or threonine for aicgrinine in position 170 would he indicated by 

aa::9l70{Qly,Ma,Ser,Tlir} or sa70(G,A,S,T} 

to indicate the variants 

30 

S170G, R170S, and R170T. 


WO0iM4«» F€TflftK0<V0066ft 
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DELBTIOHSj 

A deletion of glycine in position 195 wiil ije indicated toy: 

01yl9S* or Gi95* 

CoxrespOXKlingly tlie deletion of taore than caie amino acid 
residue, such as tJie deieti«m of glycine and leucine in 
positiosts X9S muS. X96 will be designated 

alyl95*+Leul9fi* or G195*+i:,19€* 


The inserticm of an additional a;mino acid residne such ae e.g, a 
lysine after QiBS is indicated byj 

Glyl95Slyl»y3 or Gl95<3SK; 
or, when raore than one a«aino acid residue is inserted, such as 
«,gr, a Lys, Ala and Ser after S19S this will be indicated as: 

alyl95GlyI.ysaiaSer or GlSSSKftS {SBQ ID N0:1) 

In such cases the inserted amino acid residue {s J are numbered by 
the addition of lower case letters to the position number of the 
amino acid residue precediisg the inserted amino acid residue (s). 
In the above exai^le the sequences 194 to 196 %#o«ld thus be: 

X94 195 196 
BLSAVI A - G - L 

%94 195 195a 195b 195c 196 
variant A-G-K- A- S - h {SBQ ID HOj16) 
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In caaes "srthiere an amino acia residue identical to the existing 
mdtto acid residue is ioserteti it is clear that a degeneracy in 
the nomenclature arises. If for eacai^ie a glycine ia inserted 
after tbe glycine in the «foove essaaiple this would be indicated 
5 toy <3195G6. The saxm actual c^mnge could jfust as mtll be 
indicated as IUI?4»!S for the change from 

194 195 196 
BliSAVI h ~ G ' I* 

m 

to 

ld4 19S 195a 19€ 
Variant & - O - G ~ L {SBQ id »Os2?) 

IS ld4 i94a 195 195 

Such instanoee «rlll be a^pipaxent to the skilled person, and the 
indication G19SGG and correspondii^ indications for this type of 
inoertione are th«» meant to coafixiee such equivalent degenerate 
20 indications. 

PILLING A OaP: 

Where a deletion in an enzyine escists in the reference cotnparison 
with the subtilisia Bm' sequence used for the xxussiaeriaQ, an 
25 insertion in such a posit icm is indicated ae: 

*36a^p or *36D 


for the insertion of an aepartic acid in position 36 

30 
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Varlanto ccmprisix^ miltiple modifications are separated by 
pluses^ ^'3. : 


AxglTOTyr+GXylSSQlu or R170Y+G195B 


representing 08>difications in positions 170 and ISS substituting 
tyroaine aM giutaiuic aci4 for arginiae aiid glycine, respec- 
tiirely. 

l!hus, Tyrl67{Qly,Ma,S«r,aair}+Argl70(Gly,Ala,Ser,Tixr} designates 
the followijasg variants* 


TyrlS7Gly+&rgl70Gly, 
Tyrl6?Gly*Ar^270Ser, 
Tyrl67Ala+Argl?0Gly, 
Tyrl67Ala*ATgl70Ser, 
Tyrl€7Ser+'iirgl70eiy, 
Tyi:167Ser*Ar3i70Ser, 
i:yrl€7Thr+Argl70€[ly, 
Tyrlfi71!far+Argl70Ser, 


Tyrl67Gly+Argl 7 OAla , 
!i:yrl 6?Gly+Argi7 QThr , 
Tyrl6 7Ala+Argl7 OAla , 
Tyrl67Ma*Argl70Tlir, 
Tyrie7Ser+&csrl70Ala, 
Tyrl 67Ser +a3?gl 7 OThr , 
IJyrl S 713ir+Argi70Ala , 
and TyrlS7lSjr+Srgl70Thr. 


This nomenclature is particular relevant relatii^ to 
modifications aimed at subatituting, repiaGing, inserting or 
deleting aitdno acid residues iiaving specific coraatcai properties, 
eucdi as resids^s of positive chaxg« (iC, "St, H) , negative cbarge 
(Dr B) , or consearvative amino acid laodificationCs) of e.g. 
Tyrl67|©ly,Ala,S^i,TJir}4^A»gX70{Gly,Ala,Ser,13^ «adeli signifiee 
substitutix^ a se^ll aiftisK> acid for another stsnalX amino acid. 
See section "Detailed description of the invention* for fxwrther 
details . 


Proteases 
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Enzymes cieacviag this amide liBkages in protela s\d5«trates are 
classified a» proteases, or (interchangeably) peptidases (see 
Walsh, 1979, Sazymttic JSeacticm i$ecbaniams, 8r.H. Freeman and 
c:cw¥>any, S«ai ]Rranci«oo, CJsapter 3) . 

5 

yrurabering of amino acid positions/residues 
If nothing else is n^ntioned the amino acid nyiabearing uaed 
herein correspcmd to that of the subtilase BB*' (a&SBPBT) 
sequence. For fx*rther description of the mm* eeqpience, see Fig. 
10 I or Sieaen et Protein Eagx^. 4 (1991) 719-737. 

gerine proteases 

A serine protease is an enzyme «hlch catalyses the hydrolysis of 
peptide honc^, and in «^ch there is an essential serine residue 
15 at the active site CWhite, Hai^dler and Smith, 1373 ^ PrincipleB 
of BiocfeaDd-stry, » Fifth Edition, McGraw-Hill Book Cottfjany, NY, 
pp. 271-272). 

file bacterial serine prote^ased haire ^lecular weights in the 
20 20,000 to 45,000 Dalton range, ttue^ are inhibited by diisop^- 
pylfluorophosj^ate. "Hiey hydroiyze sin^e terminal esters and 

are similar in activity to eiikaryotic chymotrypsin, also & 
serine proteaiSe. A Esore narrow teaim, alkaline protease, covering 
a sub-group, reflects the high pH optioium of some of the serine 
25 proteases, from pH 9,0 to 11-0 {for review, see Priest (1977) 
Sacteriol<^ica3 ieer. 41 711-753). 

Subtilases 

A sub-group of the serine proteases tentati^ly designated 
30 subtilases has been pressed by Sies^ ©t a2,, Rtotein angtngr. 4 
(1991) 719-737 aiid Siezen et al . Protein Science S (1997) SOl- 
523. They are defined by hoo»logy analysis of wore than 170 
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«nino acid sequence o£ sejcxmt pxoteaeee previously r@£@rr@d to 
as aubtilisin'-like proteae«». h subtilisi» was pxieviously often 
dof ined as a serine pxotease produced by Gram-positive bacteria 
or fungi, and accordiiMf to Siea»a et al. xiow is a subgroup of 
s the subtilases. A wide variety of subtilases have been 
identifi^, and tbe amino acid sequence of a nijaijer of 
subtilases bas been determined. For a more detailed description 
of such subtilasest and their a«ai»o acid sequences reference is 
made to Siessen et al. , 

10 

One aubgroMp of tbe subtilises, I~S1 or *true* subtilisins, 
cjowprises tbe ^classical" snbtilisxne, such as subtilisin 168 
(BSS168) , subtilisin BJSS' {SEQ ID NOi3S) , subtilisin Carleberg 
(ALCALASB*, NOVO IJORDISK a/S} , and SUfotiliSin BY (BSSDY) . 

15 

A further subgroup of the subtilases, 1-82 or high alkaline 
subtilisi»s, is recognised hy Siesea et al. i&v^pr&) . Sub-group 

proteases are described as highly alkaline aubtilisins and 
coc^risee enzytnes such as subtilisin )E^92 (B%M<KP) (MAXACMt*, 
20 Gist -Brocades m) , subtilisin 309 {SEQ ID JSOt49) (SAVINaSB*, 
NOWD MDRDISK A/S) , subtilisin 147 {BLei47j {ESPESiASS*, MOVO 
HORDISK A/S) , and alkaline elastase YaB (bSbyab) . 

*SAVrMASB^* 

25 SAVXiaASE® is marketed by NOVO liOHDXSK A/8« Xt is subtilisin 309 
frora B. lientus a»a differs fro® BRMJCP only in €«ae position 
{iI87S, see Fig. 1 herein) , SAVimSB® has the asiino acid 
sequence designated bj in Fig, 1 and as shcsun in SEQ ID NO:49. 


30 Parent subtilase 

The term *par)ent siibtilase* desor-ibes! a s^fotilase defined 
accordii^ to Siea&en et al* {1951 and 1997) . Fox further details 
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aee description of "^SDsnLasss* iiBsxecli^tely above, A parent 
awbtllase may also be a swbtilsae isolated from ® natural 
source, wherein eiibsequesit awdificatioa© haw beea wade urtiile 
retaining the characteristic of a subtilaee. Furthermore, a 
s parent subtilase soay also be a subtilase wbdch has been prepared 
by the IM^. shuffling technique, such as described by J.E. Mess 
et al., Mature Bioteehnology, 17, 893-896 ^ 
Alternatively the term *pareat ©ubtilase* i«ay foe teamed "wild 
type subtilase*. 

10 

«odi£icatioo{s) of a aubtiXaae variant 

The term. *niodificatxoaa(s) ' used herein ia defined to include 
chemical sjodificationi of a eubtilaee as i#eil as genetic 
manipulation of the 1M& encoding a eubtila«e. 1%te 
15 modification (s> can be repiaceinent ^s) of the amino acid aide 
chain (s), substitution (s} , deletion (s) and/or insertions in or 
at the affldno acidCe) of interest. 


Subtilase variant 
20 In the context of this inv^tion, the term eubtilase variant or 
mutated mifotilase laeans a eubtilase that haa J»een produced by an 

organism which is expressing a tmitant gene derived from a parent 
ffiicroorganisot which poasesaed an original or parent gene and 
which produced a cs^xrespondii^ parent enzytse, the parent gene 
25 havijog l>een aattated in o«der to produce the aaitaat gene from 

which said awtated subtilase protease is produced when expressed 
in a suitable host. 
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H<WBpXogou» erufetilase sequences 

Specific active site loop regicww, audi amino acidt insertion© in 
said loc^s of SRVISl&SS# subtilaea are identified for 
tnodificatioa:} hearein to dbtain a s«btiXa«e variant of the 
s inventioa. 

However, tiie invention is not limited to laodifications of this 
particular swbtiia^e, but extend to other parent (wild-type) 
subt liases, «iliic^ bsevB a hopologpus priisary structure to ttiat o£ 
10 SAVINASE®* 'She feowoiogy between two aadxso acid sequences is in 
this coatext described by the parameter "identity*. 

In order to determine the degree of identity between two subti- 
lases the mp routine of the GCG package version 9.1 can be ap- 
is plied (iiifra) using the same settings. The output from the rou- 
tine is besides the amino acid alignment the c&lcailation of the 
"Percent Identity" between the two se^psences. 

Based on this descripticw it is roatiae for a perwon skilled in 
20 the art to identify suitable hossologous subtilases and 

correspondins hosooiogoue active site loop regions, *diich can be 
modified acccoKling to the invention. 

Isolated mm, segaence 
25 The term '"isolated**, v^en applied to a TSSh se^ence molecule^ 
denotes that the vm. eeqweace has been removed frt«i its nattiral 
genetic milieu and is thus free of other extraneous or unwanted 

coding sacpiences, and is in a fossa suitable for use within 

genetically engineered protein production syeteflag;. Such isolated 
30 molecules are tfeoee that are separated f rcs« their natural 

enirironment and include cDKA and genomic claae®. Isolated JMA 
woleculee of the ^^reseat invention are free of otJ^r genea with 
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which they «re ordixj&rily associated^ but way include iiaturally 
occurrii3^ S' and 3' untranslated regions such as promoters and 
texmlnatore. The identification o£ associated regicms will be 
evident to owe of <xcdxtmxy skill in the art {see for «!cainple, 
5 DyjMMi and Tijan, Hatttre 316 1 774 -78, 1985) . The term "an isolated 
sequence* may altamatiipaiy be termed *a cloned im 
sequence* . 

Isolated protein 

10 mien applied to a protein, th® term »isolated« indicates that 
the protein has been re*acwed from its native eiwironinent. 

In a preferred fo3nat, the isolated protein is substantially free 
of other proteins, particularly other hcsnBologous proteins (i.e. 
15 *hoi«oloffous itajHirities* Csee below) ) . 

An isolated protein is more than 10% p«re, preferably laore than 
20% pure, laore preferably mcjore than 30% pure, as determined by 
S©S-P3iiGE. Farther it is preferred to provide the protein in a 
20 highly purified form, i.e., more than 40% purs, more than 60% 
pure, iBor^ than 80% pwre, rstxc^ psreferafely more than 95* pure, 
and most preferably niore than 99% pure, as determined by SDS~ 
PAGE. 

23 the term ""isolated protein* tnay alternatively be termed 
*purlf led protein* . 

Hoigolo<|oaa li^urities 

The term ^h^aologons iajparltiee* a»eans any itapurlty (e.g. another 
30 polypeptide than the subtilase of the ±mmit±<m^ , «hlch originate 
tzom the hcaaologous cell where the aid^tilase of the invention is 
originally <d>tained from. 


1? 


<a?taine<i , from 

The tezm '•obtained from* as ueecl hereia in connection with a 
specific jsicixibial source, meazia that the polymtcleotide and/or 
Bubtilase produced by the specific sosurce, or by a cell in which 
a gene from the source has been inserted. 

8t:>bstgate 

The terna *e\Jbstrate* used in connection with a substrate for a 
protease should be intexpreted in its broadest form as 
coonprisiag a coaijound containing at least caie peptide bond 
susceptible to hydrolysis a eubtilisin protease. 

P rod uc t 

The terra 'product* used in connection with a product derived 
f rom a protease enzyroatic reaction should, in the context of the 
present ixwreation, be interpreted to include the products of a 
hydrolysis reaction involving a aatjbtilaee protease. A product 
may be the substrate in a subsequent hydrolysis reaction. 

Wash Perforaaaace 

In the present context the terta "wash perforniaiKse* is used as an 
enzyme 'e ability to reisove egg stains present on the object to 
be cleansd during e.g. wash or hard surface cleaning. See also 
the "Model Beterg^t liash Perfc^aaace Teat* in Kxai^le 3 herein. 

Performance Factor 

The terei 'Perfosrmance Factor* is dssfii*ed with respect to the 
below formjla 


IS 

whex«in P is the Pearfoxmaeace Factor, Rv«ri«M reflectance 
(aneaaureci at 4$0 «m) of the test laateriai after being treated 
with a subtilase variant as aescribed in th« ^Moael Detergent 
wash Perforoiaacse Tsmt", and i« the reflecta»ce (TOeaeur«d 

5 at 460 im} of th«s test material after beitig tareated with the 
correspcmdiisg parent subtilase as described in the "Model 
Detergent Wash Perforaia»ce Test*. For further details, ©ee the 
"Model Detergent «ash 3?erformaace Test* in Bxaj»pl« 3 herein, 

10 Residual Activity 

The tern ^Residual lUitivity* ie defined ae described in the 
"Otfo- inhibition Jisaay* herein <8ee Exan^le 4) - 

8RIBF PBSCRIFnOH OF ^EH8 DHAIgXHg 

15 Pig. 1 shows an aligumeait between siibtiiisin SIHN* {a) and 
gavinase*(b) «aing the routine nientioned abcsve. 

The present inventors have fousid that eubtiliein "trariants, 
20 wherein the active site loop (b) regic«t ie Icsnger than those 
presently knovm, exhibit i^roved wash perfoncaance with respect 
to removal of egg stains. The identification thereof was done in 
constructing subtiiisin variants, especially of the subtilisin 
309 (BIJSftVX or Savlaase®) t e«hibiti»gf ia^rtsved wash performance 
25 properties (with xeepect to x^moval of egg stains} in model 

detergent c<xssposxtiaRS anelative to the parent wild type enzyroe. 

Without beiagr limited to any specific theory it is presently 
believed that the ini>roved effect is due to an iccjjeded binding 
30 of the white iahibitor in the active site loop (b) region of 
the subtilase variant. This in tarn is probably <fete to 
Structural changes of the active site loop Cb) region becatise of 
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insertloxi o£ oo.^ or mox& additicsial atoixio «cid residues in this 
particular sit© of the &cizymet. 

Tlxae, variants wMdbt are oontea^Xated as being suitable for the 
s uses described herein are such variants where, when coo^ared to 
the wild-type stibtilase, one or more amino acid residues has 
been inserted in o&e or more of the followi»g positions: 
between positicais 95 atsd 96, beti«>eea poeititxts 96 and 97, betweaa posi- 
tions 97 s»d bet««een position M and 99, bet»eai positicns 99 and 
10 100, betweesa pcedtiore 100 axsd 101, betweoa positicaas 101 and 102, between 
poeitioos 102 and 103, b^;wssn positicws 103 and 104, and coiabinatioas 
thexeof. 


irefecably, the ineeatim is a»cte bet3*e«i positioa 97 aad S'S, between po- 
is sitions 98 and 99, foet3(#e5en pcsiticsKs 99 and 100 and/car between pasiticais 
100 and 101, in paxtioilar between pc»itiOE» 98 and 39 arid between posi- 
tions 99 and iOG. 


A mxbtilase variant ot the first aspect of the ijmtntlon way be 
20 a parent or wild-type sufotilase identified and isolated from 
nature . 


Such a parent wildtype siibtilaee may be speci£ically screened 
for 1^ standard techniques known in the art. 

One preferred way of i3oin0 this inay foe by specifically PC3R 
an^lify i3SSEa, regions laKwm to encode active site loops in 
mibtilases tx<m sftaaerous different jBicroorganii^, preferably 
different Bacillns strains - 


30 


2D 

Subtilases sgi.T& a girotqp of ooaeerv«d in the sense that 

their IWi axtd emixK> acid sequences are bomoIocFoiss* Aocordingly 
it is possible to construct relatively specific primers f limking 
active site loops. 

5 

One way of doing tMe Is by invest igatiTig an aligsanent of 
different sttbtilases {see &.g, Siazsn et al. Srotein Science $ 
(1997) 501-523). It is from tMs routiiie work for a person 
skilled i» the art to construct KSt prioiers fl«aicing the active 

10 site loop correspondinig; to tise active site loop ih) between 
amino acid residue &S to X03 la any of the sxxmp 1-Sl or I-S2 
groups, such am from BLS&VI* Usir© such £Oi pria^rs to aunplify 
UNA from a nwatoer of different microorganism,, preferably 
different Bacillus strains, followed by Dm sequencing of said 

IS amplified PGR fragtaents, it will be possible to identify strains 
which produce etibtilases of these groins cxxe^Ttstng a longer, as 
compared to e,g, BLSAVI, active site region corresponding to the 
active site loop region from positicms 95 to 103. Having 
identified the strain aM a partial £m a^juence of sudh a 

20 sxsbtllase of interest, it ±« routine work for a person skilled 
in the art to complete clonijog, esqpression and purification of 
such a subtllase. 

However, it is envisaged that a eubtilaee ^riant of the 
z» invention predtwdnantiy is a variant of a parent eutotilase. 

A subtilase variant suitable for the uses described herein, may 
be constructed by standard teclml(|ues known in the airt such as 
by site-directed/ras3dc»8 imtagenesis or by mA, shuffling of 
30 different subtilase ae<jLiences. See the "Material and Methods* 
section herein {vide infra) for further details. 
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A3 will foe adcnowXedged by the skilled persoa, the variants 
described hi&retin may, in addition to the at least one insertion 
£x<m position 95 to X03, cowpriae at least cms farther modifica- 
tion. For eseaa^le. the variants aaay co«g?ri0e one or more 
5 sxifostitiatione in the active site Icxsp ih) region as well as one 
or more substitutions outside said region. Furthermore, the 
variants may cssj^ise <me or laore further insertions outside the 
active site loop (b) region. 

10 Moreover, the insertione in the regions described herein way 
encoinpass insertion of ttiore than jwet one ansiao acid residue. 
For exaiaple the variant accoixiing to the iaveatioaa may contain 
one insertion, insert ions, or saore than two insertions, such 
as three, four or five insertions. 

IS 

In pitefemed esSbodixBe3±s of the pKS^satt i»ve»tioia, ths further 
modification is perfonned in a poeitiQa selected txsm thet gnxip oooeisting 
of s substitutlm in position aubetifcufcion in poeition 133, 
subetitutioa in pooiticw 143, aubetituticn in positictt 167, substitution 
20 in poeitiott 170, i^ihstltuticsa in positioa m, insertion between positlflos 
42 and 43, insertion betwem positions 123 and 130, itsasxtixm between 
positions aas and 217, insea^icat between 217 and 218, and ooctoioations 
thereof. 

25 In an interestic^ ea^odioaent of the i«venti€m the additional 
amino acid residue is inserted between positicaa 98 and 99 
(BASB^ nusahering) . 

The insertioB between poeitlon 38 and 99 ie preferably selected 

30 from the grot^ consist lag of (in B&SBi'M maeSserii^) 


X98X{A.T,Q,S), e.g., X98XA,X9SX1?,X9gXG.X98XSf 


22 

X98XCD,S,!C«R}, e.g., X9S3£B,-KSS^,X98XK,%9Smi 
X9«X{H,V,C,S,Q), e.g., X98XH,X98XV,X9exC,X98XSf,X&0XQ; aod 
X98X(F,I,i:.,M,P,W,Y}, e.g,, X98XF,X98XI,X98XI*,X98X«,X98XP,X98XW, 
X9SXY; preferably XBB^, X98XT, X93XG or XSSXSj 

5 

or more specific for subtilleia 309 and closely related 
subtilases, such as H^M^KP. BLSUBXj, ajld BSKS!«Ki 

10 A98A{D,B,K,R}, e.g., A98aD,3k9aSB,AS83yC,A98AR; 

A98A{F,I,I«,M,P,W,Y}, e.g. ,A98AF,A98AI,A98Ai:«,»S8Ja5,A98AP,A9eAW, 
A98AYf preferably A98Ail, A98AT, A9SAG or A9aAS. 

15 Purthernsore, it is preseiatly preferred that the insertion 
between position 98 and 99 is cca^ined «dtii a further 
modification, tiaroely substitution of a» a«ftino acid residue in 
tfae poeitione 133 and 143, as «ell as sufostitutioaa of an araino 
acid aceeidue in tisie positioxja X€7, X70 and 194. 

Tbe eubsfcifcutioas (in addition to the insertion between position 

98 and 99) in positions 133 and 134, x-espectively, are 
preferably selected from tiie group consisting of 

as X133{A,T,G,S|, e.g., X133A,3E133T,X133Q,X133S,' 

Xl33{0,B,IC,il}, e.g., X133D,X133E,X133K,XZ33Rj 
X133{H,V,C,S,0)* «.0.* X133H,X133V,Xl33C,X133Hf,X133Q? 

X133{ff,I,i;„M,P,W,T}, e.g., X133P,X133I,X133L,X133M,X133P,X133W, 
X133Y,- 

30 

X143{A,T,Q,s}, e.g., X143A,Xi43T, S:i43G,X143Si 

X143{D,B,E,R|, e.g., X1430,X143K,X143K,X143Ri 
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X143{H,¥,C,K,Q>, e-g,, X143H,XX-i3V,X143C*X143:»,X143Qj and 
X143{P,I,Ii,M.P,W,Y), e.g., XX43F,XX43I,XX43L,X143I«,X143P,X143W, 
X3.43y, 

5 In a pretearrmd eafisodisseiit the substitution ia pcsBitioo 133 i& 
selected fxoas the group consisting of XX33{i3/S,K,R}, preferably 
X133D or X133E, in particular X133S. 

In another preferred esiijodisieiit th.« substitution la position 143 
10 is selected £xcm the grou^ coneisting o£ ZX43{l3«E,£:,R}, 
preferably X143K or X143R, in particular XX43K, 

An example of a preferred variant ie a eubtilase variant 
cott^riaing the following insertions and enJftstitutlon« : 
15 X&8XS+-X133S+X143K. A particular pref€arred variant is a savinase® 
variant ec»»^s«*lsiag the foliowixsgt insertions arsd subatitwtione : 
Ad8Aa+A133B+T143K, 

Moreover, the eubstitntions (in addition to the inaertion 
20 between position 98 axKi 39) in pcxsitioiM 167, 170 and 134 , 

respectively, are preferably selected from the group consisting 
of 

X167{A,T,G,Sh «.g-» X167a,.XlS7f,Xi€7G,XiS7S? 
25 X167{D,B,K:,R), e.g., X167»,XlS7B,X167K,XX€7Rf 

X167{H,V,C,Iff.Q>, e.g., Xl$7H,X167V,Xl«7C,X167»f,Xl€7Q,- 
XX67{F,I,I*,M,P,»,Y}, e.g., XX67F,X1€7I,XX«7I„X1S7M,X167P,X167W, 
XlS7yf 

3D X170{A,T,G,S}, e.g., X170A,X170T,X170G,X1?0S; 
X170{D,E,K,R}, e.g., X17OB,3C17OB,X170K,Xi7OEj 
X170{H,V,C,S,Q), e.g., X17OH,X17OV,X17OC,X17Oi?,X170Q; 


X170{P,I,i;.,II,P,W,y), X170F,X170I,X170L,X170M,X170P,X170W, 
X170Y; 

X194{A,T,0,S}. e.g., X194A,Xl»4T,X194e, 30.948; 

5 XlM{D,B,fC,l?}, e.g., X194D,XlS4S,X194K,X194Rj 

X194{P,I,I»,M,P,W,T}, e.g., X194F,X194I,X194Ii,Xl94H,Xl94P,X194W, 
X194Y. 

10 In a preferred mSxsAimcmt the BdbBtitutioa in position 167 is 
selected from the group coaaeietiag of XX67{A,T,S,S}, in 
particular XlGlAf the eufostitutioa in position 170 is selected 
from the graap cceftsistiiWf of Xi70{A,T,Gf,S}, in particiilar X170S; 
and the substitution in position 194 is selected from the group 

15 consisting of X194{F,I,L,M,P,«f,Y>, in particular X194I*. 

Ml exajwple of a preferred variant is a subtil ase variant 
comprising the followii^ insertions and substitutions; 
X98XT+XlS7A+X170S*Xi94F. A particular preferred variant is a 
20 savinasft* vaxiant ccw^isii^ the following insertlorus and 
substitutions » A98AT+Y167A+S;170S+A1S4P . 

In a further interesting esibodiiaent of the invention the 
additiooal atoino acid residue is inserted between position 99 
as and 100 (B^BFH nu^berxsc^) . 

Ilie insertion between position 99 and 100 is preferably selected 
frtwft the group consist i«gf of (in BMBm nifflsberijn^) 

30 X99X{A,T,a,S|, e.g., X99XA,X99XT,S93XG,X99XS; 
X99X{D,E,K,R|, e.g., X99XD,X99XS, X99X1C,X99XR; 
X99X{H,¥,C,N,0), e.g., X99XH,X99XV,X99XC,XS9XJil,X9SXQ; and 
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X99Xyj paasferafoly X99X{D,B,K.R}, ia particular or X99XB; 

or more specific for so^tilisin 309 and closely related 
5 subtilases, midh as SftMtKP, BLiSOBIt, asd BSB^!C: 

SS9S{^l,T,S,S}, e.^^, S99SA,S99ST,S3SSG,S99SSj 
S99S{D,E,K,R}, e.g.^ S99SD, SSSSK, SSSSRf 
S99S{H,V,C,H,Q}, e.g., S99SH,SP9S¥,S99SC,S99SJI,S99SQ; 
10 S99S{P,t,I.,»,P,W,Y}, e.g. ,S99SP,S9»SI,SS9SI.,S99^,S39SP,S99SW, 
SdSST; preferably SS9S{0,S,K,»}, in particular S9»SD cm: S99SE, 

With respect to iusertioas befcteeea position 99 aaad 100, it is - 
in one interestiisg mi>o&im»ntc of th/st present invention -> 
15 preferred that the insertion is combined vith a mibstituticoi in 
position 99. Thus, In additicai to the contrasplated iuisertioas 
mentioned above, the following gtubstitutions in position 99 are 
considered relevant: 

ao X99{A,T,G,S), e.g., X99a.,X99T,X998,X99Sf 
X99{OrB,K,R}, e.g., X99D,X99B,X99E,X99R; 

X99{H,V,C3fQ}* e.g.^ X93H,X95V,X99C,X9$N,X9aa,* and 

X99 { P , 1 , 1., W, Y| , e.g., X99F , X99I , X99L , X99M, X99P, X99W, X99Y , 

2S In a preferred ^sbodisaeat the sabstitutitm in position 99 ia 
selected frc«n the gj?c«^ consistic© of X99(a,,T,G,S), in 
particular X99A or X99T» 

An exatti^le of a preferred variant is a gnibtllase variant 
30 comprising the following inserticaie and suJ^titutions : 

X99XD+X99A or X99XR+X99T. A paarticular preferred variant is a 
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savinase® variant con^ieixjgf the following insertions and 
substitutions; S99$tM-S99A or S^SSR+SSST. 

With respect to insertions between position and 100, it ia - 
s in another intsrestirKf «aibo<3isseiit of the pa?esent invention ~ 
preferred that the insertion is cocabined with a further 
insertion of at least one amino acid residue between positions 

216 and 217. Thus, ia addition to the contett^lated insertions 
tttentioned abovB, the £oXlowiz^ ins^ertic^ss between positions 216 

10 and 217 are <»»fiBidered relevant: 

X216X{A,T,G,S}, e.g., X216XA,X21€XT,X216XG,3C21SXS; 
X216X{D,E,K,R}, e.g., X216XD,X216XB,X2l«XK,X216XJij 
X216X{H,¥,C,N,Q}, e.g., X21«m,X21fiXV,X21SXC,X216XN,X216XQ; and 
15 X21SX{P,I,L,M,P,W,Y), e.g., X21SXF,X21€XX,X21SXI«,3!:2163aM,X21€XP, 
X216XW,X216X3r. 

In a preferred e»toodii»ent the insertion between positions 216 
and 217 is selected from the groiiyp coneistisag of X2l«x{F,l,L,M, 
50 P,W,Y} in particular X216XP. 

Examples of preferred variants are subtilase variants coTiiJrising 
the following inserticaas and substitutions j X99XD+X99A+X216XP as 
well as X99XI>+X99A4>X216XDP. Particular preferred variants are 
25 savimse* variants ccssprisisc^ the following insertions and 

substitutions: S&9SD+S99sa.+S21«S» as veil as S95SD+S99A+S216SDP. 

mth respect to inserti€»aa between position 99 aM 100, it ia - 
in still another interesting eiabodiaieat of the present invention 
30 - preferred that the insertion is combined with a further 

insertion of at least one atnino acid residuie between positions 

217 and 218, trhus, in addition to the conteaplated insertions 
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mentioned sthoTm, tbe followix^ insertions between positions 217 
and 21$ are coneidered relevant: 

X217X{A.T,a,S}, e.g., X2l7X&,3C2i"7XX,Xil7Xa,X217XS; 
5 X217X{D,S,K,R}, e.g., X217XD,X217XS,X2173£K,X217XRf 

X2i7X{H,V,C,M,Q), e.g., X2i7XH,X217XV,X2 j7XC,X2173af ,X217XQ,' and 
X217X{F,I,L,,M,P,«i,y}, e.g. r X2I7XF,xai7;KI,X217XL,X2173aM,X217XP, 
X23.7XW,X217Xy, 

10 In a preferred eajbodimeat the insertion between positions 23.7 
and a IS ia selected from the group consisting of 3t217X{F,I,Ij,M* 
P,W,y} in particular X217XP. 

Bxan^les o£ preferred variants are stsbtllase variants con^risijrig 
15 the following insertions and substitntions s X99XD+X99A+X217XP as 
well as X09XI>+X2i7XP, Particular preferred variants are 
savinase* variants cofiaprisii^ the followi«Q Inserfcicme and 
substitutione! S99SD+S99A+L217LP as well as S99SD+I.217P, 

20 With respect to insertions between position 99 and 100, it is - 
in a fwrther interesting enibodiroent of the present invention - 

preferred that the insertion is combined with a further 
insertion of at least one amino acid residue between positions 
42 and 43. Thus, in addition to the contea$>lated insertions 
as mentioned above, the following insertions between positions 42 
antd 43 are considered relevant* 

X42X{A,T,G,S}, e.g., X42X&,X42XT,X42XO,35:42XS? 
X42X{D,E,KrR), e,g., X42XD,X42XE,X42XK:,X42XR; 
30 X42X{H,V,e,H,Q), e.g., X42XH,X42XV,X42Xe,X42mX42XQ; and 
X42X{F,I,I»,M,P,W,y}, e.g., X42XP,X42XI,X42XX*,X42XS5,X42XP, 
X42XM,X42XY. 
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In a preferred eiabodii^nt tlie insertion i3€twee» positions 42 and 
43 is selected tram the grot;^ consisting of X42X{H,V,C,N,Q} in 
particular X42X£r. 

5 

Exaraples of preferred variants bxb subtilase variants comprising 
the following insertions and s«l»Btit«tioas i X9SXI>+2;42XN aa well 
as X9S»XB+X^95a+X42XH. Particular preferred variants are savinaee* 
variants coBi^isix^ toXl<mi^ ijjsertions asid substitutions: 
10 Sd9SD4^D42l»i as well as S99SXHS99A-(-D42I»r. 

With respect to insertions between p<^ition 99 and 100, it is - 
in a Btiii further interesting erabodiaient of the present 
inventicm ^ preferred that the ixtsertion is coiii^ined with a 
15 further insertion of at least one amino acid residue between 
positions 129 and 130. ftms, in addition to the conten^lated 
insertions t»entioned above, the following ixisertions between 
positions 129 axid 130 ar« considered relevant: 

20 X129X{A,T,G,S}, e.g., X12aaA,X129XT,X129XG,X129XSj 
X129X{D,B,K,R}, e.g., X129XD,X129XB,X1293tK.X129Xitf 
X129X{H,V,C,»,QK e.g. , X129XH,X129XV,X129XC,X123XN.X129XQ; and 
X129X{P,I,I*,Nr,P,W,Y>, e.g., X129Xg',X129XI,X129Xl*,X129XM,X129XP, 
X125XI},X129X?. 

25 

In a preferred ei^aodij^nt the inseart^icm between positions 129 
and 130 ie ©elected from the group consisting of X129X{D,K,K*r} . 
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Examples o£ pxrefexrsd varian&s are BiO^tilase variants cotnprising 
th« followii^ inserfcioras and etibstitutioisafj as well 

as X95XD*X95A+XX25XD. Parti<mXar pr©fexx«d variants are 
eavinase* variants coifiprislng tbe following insertions and 
5 sxJbstitutionst as ^11 as S99SD+Sf Stll+?129PD, 

It is well fcaowa in the art that a so-called conservative 
substitution of one amino acid residue to a sisttilar amino acid 
reaidwe is expected to produce only a sdaor c^isngfe in the 
10 characteristic of the enssywe. 

Table I below list groups of conservative andno acid 

SUbSt ittttiQ33S . 


CoRservative aniino acid stibatitutioaa 


Common Property 

Basic (positi-vft charge} 

Acidic Cn^gative change} 

Polar 

Hydrqpibtc^ic 


K « lysitsB 
H = histidine 
E - glutasaic aci<5 
J> ^ aepartic acid 
Q - glutaioijQja 
N « asparasine 
L « leucine 
I « iaolaucine 

V » valine 

F = pheaylaianine 
» = ta;:ypt05phatt 

Y « tyrosine 
G w glycine 
A alanines 
S s serine 

T a threcaiixae 


AccortSing to this principle awbtilaae variants coH^jrising 
s conservative gtifostitutions are expected to exhibit 

characteristics that are not drastically different from each 
other « 


Baaed on the disclos^i and/or «sceiiij>lified subtilase variants 
10 herein, it is i^outine «or3fc for a person skilled in the art to 
identify suitable conservative iie»dification(s) to these variants 
in order to obtain other subtilase variants exhibiting similarly 
in^roved wash-perforsaance. 
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It xB preferred tlxat the parent sajfc-tilase iseloisgs to the 
subgroups I -SI and I-S2, especially swJagroup both for 

isolating enssytaes from nature or tjxm the artificial creation of 
s diversity^ aiaS. for designing and producing variants from a 
parent subtiXade. 

In relatioij to ^axiants from subgroup I -SI, it is preferred, to 
select a pareat subtilase tx<m the group consisting of BSS168 
10 <BSS]!IS, BSiftFRJ, SSAHSS, BMS2»«P) , BftSBPH, BSSDS, BLSCAK (BLKERA, 
WHSaa, BI.SCA2, B£*SC&3) , BSS»RC, a»d BSSPRD, or functional 
variants thereof having retained the characteristic of sub-group 

15 In relation to variaiits from subgroup I~S2 it is preferred to 
select a parent subtilase the group coneistii^ of BSAPRQ, 

BLS147 CBS%PI£M, BSiilOl} , mSkVl (BSHS^m, Wm^, m^XJBL) , 
BYSYAB, BAPB92, TVTHEE, and BSASRS, or functional variants 
thereof having retained the characteristic of sub-group I-S2, 

20 

In particular, the parent subtilase is EL^VI {Savinase<9, NOVO 
NORDISK A/S) , and a preferred subtilase variant of the invention 
is accordingly a variant of Savlnase®. Thus, particular inter- 
esting variants are savinase* variants « i.e. BXiSAVl variants, 
2S wherein 

1. Ser has been inserted betsseen positions 9S and 99, Jila in 
position 133 has been substituted with Glu, and Ihr in po- 
sition 143 has been substituted with Lys {BS^BHEI nuaiber-' 
30 ing) f or 
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2, Asp feass been in©«rt«d betweeji positions B9 aiid 100 and Ser 
in position 99 has been sidjsifcit^ated with ala (BASBHKf num- 
bering) ; or 

3 , Thr bas be«n inserted between positions m and lyr in 
pcraiitian 167 has been substituted with Ma, M^g in posi- 
titm 170 has been subsfcitufced with S«r, and Ala in posi- 
tion 194 has been substituted with Pro CBAS^FN n\and»ering) f 
or 

4. Asp has beea inserted betwe^ positions 9S and 100, Ser in 
position 33 has been substituted with Ala, and Pro has 
been inserted between positicats 217 and 21S {BASBPN num- 
bering) . 

5. Asp has been inserted between positicaos 93 saaA 100, Ser in 
positicai 99 has been substituted with Ala, and Pro has 
been inserted between positions 21€ and 217 {BASBFN num- 
bering) , 

€. Asp has been inserted between positions 99 and 100, Ser in 
position 99 has been substituted with Ala, and Asp- Pro has 
been inserted between positions Zt€ and 2X7 {BASBPHT num- 
bering) . 

7. Asp has been inserted between positions 99 and 100^ Ser in 

position 99 has been substituted with ala, and Asp has 
been inserted between positions 12 S and 130 (BASBPN nutn- 
beriaag) . 

8. Asp has be«a inserted between positicsos 99 and 100, and 
Asn has been inserted between positions 42 and 43 (EASBHW 
ntt«dc>erin0) * 

9. Asp has been inserted between positions 99 and lOO, Ser in 
positional 99 has been substituted with Ala, and Asn hias, 
been insert«i^ between positions 42 and 43 ilB&SBm number- 
ing) , 


33 

10. Arg hAB im&n inserted between posiions 99 and 100, and 

Ser in |»osition 99 hm been subatxtuted with TJhr. 
3.x. Rbp hAB been inserted between positions 99 and 100, Ser 
in position 99 ba» been substituted with Ala, and Pro in 
5 position 131 has been substituted with Thr, 

Ttm present invention also enconijass use of any of tbe above 
mentioned subtiiase "variant iS in coiabinatioa with any other raodi- 
ficatioa to the aadno acid sequence thereof. Especially corabina- 

3L0 tians with other modifications known in the art to provide iffl- 
proved properties to the enayme are envisaged. The art describes 
a nuinber of subtilase -variants with dif f eresat ia^proved proper- 
ties and a nuiaber of those are saentioned in the ^Background of 
the invention* section herein {vide si^ra) , Those references are 

15 disclosed here as references to identify a subtilase variant, 
which advantageously can be ccsabined with a subtilase variant 
described herein. 

Such cofisbinations coaijirise the positions: 222 {in^proves oacida- 
20 tlon stability) , 218 (ia^jroves thermal stability) , substitutions 
in the Ca~bi»di»g sites stabilizing tl^e enzyise, e.g-. position 
76, and wss^ other apparent frcan the prior art. 

In further eBtoodiraents a subtilase variant described herein may 
25 advantageously be coiribined with am or wore iwadif ication (s) in 
ajjy of the positi<Mae: 

27, 36, B€, 76, 87, 97, 101, 103, 104, 120, 123, 1S9, 167, 170, 
206, 21«, 222, 224, 232, 23S, 236, 245, 248, 252 and 274. 

30 

Specifically the following BLSAVI, msmh, BSK^K, and BAMilOP 
variants axe considered apja?c^riate for ccMsbination: 
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JC27R. *36D, S5€P, H76D, SeTW, O^TSI, SIOXG, V104A, ¥1041, 

V104N, Vi04T, H120», Q20fiH, HaiSS, 

M232S, T224S, ii232V, K235Ii, Q236H, l!l24ei>, N252K 

s and T274A. 

Furthemjore irsriants coRi>risin<3 any of the variant;© S101G+V104N, 
S87N+S101G4'¥i04JI, K27R+¥104Y+»123S+T274A, H76D+S103A+V104I or 

H76D+V104A or other oosfcimtione of titese asxtations (V104IJ, 
10 SIOIG, V104Y, lin23S, T274&, S76I>, VX04&J or 

S101G+S103A4'VX04I+<SlS&i>*ii232V+Q236H+0245R+m48i5+H2S2K ia cortbi- 
nation with any csoe or asore of the modification (s> mesititMied 
atoove exhibit ia^wcoved pr^^rties. 

15 Moreover, mibtilase variants of the main aspect (e) of the inven- 
tion are preferably ctMsbiaed with one or usore modification (s) in 
any of th« positions 129, 131 ajid 194, preferably && 129K, 13 IH 
and 194P modifications, ajid aio«t preferably as P129K, P131H and 
iU.94P tnodificatioos. Any of thoe« T»odificafcioa{e) are expected 

20 to provide a higher expreasioxi level of the subtilase variant in 
the production thereof. 

As mentioned above ^ the variants disclosed herein are only 
inhibited by trypsin inhibitor type IV~0 to a limited extent 

25 and, ccmsei^ently* they eadsifoit epccellent mmh perfoimance on 
egg stains. *rherefore, in order to enable the skilled persow ~ 
at an early stage of his developi^at worK; ~ to select effective 
and preferred variaaits for this purpose, the present inventors 
have provided a suitable preliminary test, «hicih can easily be 

30 carried out by the skilled person in order to initially assess 
the performaiKje of the variant in, question. 
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Ihust the "•Ovo-iJtJthibifcioR ^eay* disolo&^d in Sx5W3|jle 4 herein 
(nay be auployed to initially assess the potential of a selected 
variant. In other words, the *0vo- inhibition Assay* may be 
«ail>loyed to assess «^ther a selected -mriant will be inhibited, 
5 and to wfeat extent, fay the trypsin inhibitor type IV- 0. Using 
this t«st, tiie ewitability of a selected variant to retno"ve 
stains can be assessed, the anaticaiale being that if a selected 
variant is strongly inhibited by trypsin inhibitor type IV- o, it 
is normally not necessary to carry out further test eaqperitoents . 

10 

therefore, a variant wfeich i» particular intearesting for the nse 
described herein, ia a variant *&ich - when teated in the *Ovo- 
inhibiticm Assay* deacribed in Bxawple 4 herein - has a Hesidual 
Activity of at least 10%, e,g, at least 15%, ettch as at least 

IS 20%, preferably at least 25%, such as at least 30%, more 

preferably at least 35%. In a particular interesting embodiment 
of the invention, the variant has a Residual Activity of at 
least 40%, such aa at least 45%, e.g. at least S0%, preferably 
at least ss%, such as at least 60%, moft^ preferably at least 

20 «5%, such as at least 70%, even inore preferably at least 75%, 
such as at least S0%, e,g, at least 90%, -when tested in the 
*0vo- inhibition Assay* described in Ea£aa?>le 4 herein. 

Evidently, it is preferred that the variant of the invention 
25 fulfils the above criteria cm at least the stated lowest level, 
more preferably at the stated inters^diate level and most 
preferably on the stated highest level. 

Alternatively, or in addition to the above-ts^tioned assay, the 

30 suitability of a selected variant laay be tested ia the 'Model 
Detergent Mash Performance Test* disclosed in Exan!$>le 3 herein, 
Hie "Model Detergent li^eh Perfoiaance Test* may be en^loyed to 
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assess the ability of a ^riaat, when incorporated in a standasrcl 
detergent ccaBf>osition, to icmnov^ egg stains frcmi a standard 
teaetlle as cosipazed to a reference syst^, vmmly the parent 
subtilase (incorpcarated in the sais@ laodsl detergfent system amd 
5 tested ujader- identical cosdititme) . Osincf this test, the 

stiitability of a selected variant to remove egg stains can be 
initially iiwestigated,. the rationale being that if a selected 
variaxit does aot show a significant infjroveHJiSnt in the test 
ccmrpared to the parent subtilase , it is normally ».ot necessary 
10 to carry out further teat experiments. 


Hierefore, variants which are particular interesting for the use 
described herein, are such variants ^diich, when tested in a 
model detergent ccw^sition coasprising 

6,2% IAS (Nansa SOS) 

2% Sodium salt of Cj«~C„ fatty acid 
4% ionic surfactant {Plurafax XtF404> 

23% Zeolite P 

10,5% SlSaCO, 

4% SaaSlaC^ 

2% Carteoxytnethylceilnlose (CMC) 

6.S% ^rf^rylate ii^juid CPS 40% 

20% Sodium perborate (er»pirical foosola HaBO^.H^Oa) 

0.2% BDm 

21% m^BO^ 

Water (balance) 


as described in the *!fedel itetergent Slash ^^rtoxmmcse Test' 
30 disclosed in Exacc^le 3 herein, shows an Itte^xmrnd wash 

performance on egg stains as co«ipared to the parent stitotilase 
tested under identical conditions. 


3? 


The inprovemeaat in the wash perfonaance way be qpantif iecl by 
«mployi»g the so-called "FerfonaaEnce Factor* defined ia Bxanagple 
3, herein. 

5 

In a very interest itig entixxUtsent of th© invent ioii, the variant 
of the invention, when tested in the "*«ash Performance Test" has 
a Perforiaance Factor of at least 1^ such ast at least 1.5, e.g. 
at least 2, preferably at least 2-S, such as at least 3, e.g. at 
10 least 3.5, in particular at leaet 4, such as at least 4.5, e.g. 
at least S- 

Evidently, it is preferred that the variant of the invention 
fulfils the above criteria on at least the stated lowest level, 
U more preferably at the stated interstediate level and most 
preferably on the stated highest level. 

As indicated abovie, the present invention also provides novel 
subtilase variants, it will he tmdes^tood that details ajtwi par- 

ZQ ticulars concerning the novel aubtilase variant aspects of the 
invention will be the same or analogous to the details and par- 
ticulars of the variants discussed above in connection with the 
use aspect of the invention. This n^ans that whenever ajypropri- 
ate, the statements concerning the use (e.g. preferred inser- 

2S tions and substitutic^s, etc.) discussed in detail herein^ ^Pply 
aoutatis tsmtandis to the novel subtilase variants according to 
the Invention as well as to t$ie otethod aspect and the cleaning 
and detergp^t cow^sition aspect of the iaswention. 

Many methods for cloaoting a subtilase and for introducing inser- 
tions into genes i^.g. subtilase genes) are well known in the 
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art, cf . ths refer^ouses cited In the "BRCKSB^^JND OF THE 
INVl^eiTIO^ section. 

In general standard procedures for cloning of genss and intro- 
5 ducing insertions (randost axwl/or site directed) into said ^genes 
tmy be liSfed in order to obtain a eubtilase -variant of the inTr^n- 
tion. For further description of suitable techni<jues reference 
is made to iSxats^ies herein {tridB infra) and {Sambrook et al. 
(1989) ftoiecwlar clonings A laboratory tnanual. Cold Spring Har- 
10 bor lab.. Cold Spring Barisor, ITff Ausubel, F, M. et al. (eds.) 
"Current protocol* in Molecular Biology" , John Wiley and Sons, 
1995? Harwood, C. R., and Cutting, S, «. (eda.) "Molecular Bio- 
logical Methods for Bacillus*, Jo*ai Wiley and Sons, 1990); and 
WO 96/3494S. 

15 

Further, a subtilase variant may be ccaastructed by standard 
techniques for artificial creation of diversity, such as by vm 
shxifflire of different sufofcilase genea iWi 05/22625; Stenmer 
W?C, Nature 370s38l?«9X {XS94)>. DK& shuffling of e.g. the gene 

20 encoding Savinase® with one or laore partial subtilase sequences 
identified in nature to oorasMcise an active site Cb) loop regions 
longer than the active site {b) loop of Savinase^, will after 
subaequ^t screening for ins^ro^sned wash performance variants, 
provide subtilase variants suitable for the purposes described 

25 herein. 

A reconibiaaat e35i3reesi<m vector eosoprising a construct 
encoding the ensywte of the invejEitioji laay toe any vector which may 
30 conveniently be subjected to recossbinaat procedures. 

raie choice of vector will often depend on the hoat cell into 
which it is to h& inferoduced. irhusi, the vector aiay be an 
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atttonomou«iXy replicatingr irectoar, i.e. a vector vfeich exists as 
an extxachroow^oaial eatity, th© replication of isMch is indepen- 
dent of cisxoBKasomaX ri^Xic^tion, e.g. a plasrad^S. 

5 Alternatively, the v«cfeor may be one that <m. int3X>duction into a 
host cell is integxated into the host cfeli genoifte in part or in 
its entirety and replicated together with the chroinosoitte(s) into 
«aiich it has been integrated, 

10 The -vector is preferably a» eaqpxession vector in whicih the DMA 
sequence enccding the enzyme of the i««»ation is ojserably linked 
to additional aegmnte required for transcripticax of the DMA. In 
general, the es^ession vector is derived txmt plaemid or viral 
JM&t or may contain eleasents of both. 3lie term, »operably 

IS linked* indicates that the segfoents are arranged so that they 
function in concert for their intended purposes, e.g- 
transcription initiates in a procaoter and proceeds through the 
DHR. seqtx^ce coding for the enzyme. 

20 The iax«Roter may be msy im sequence uSiicsh ehows transcriptioml 
activity in the host cell of choice and «?ay be derived from 
genes encoding proteins either hsMaologoua or heterologous to the 

host cell, 

2$ Bacawplee of suitable proasotexa for use in bacterial host cells 
incl\3de the prwwjter of the Sacillusf «tearotJjer(aopfell«» 
mltogeoic aaBQrlase gene, the Sacillus? liciieaifcBnais alpha- 
ainylaee g«tje, the mcillus aisjaoli^pefaclens alpha-aniylase gene, 

the Bacillu& sufctilisf aiicaline protease or the JBacillus 

30 pumilus xyioaidase gene, or the phage iia«teda Pg or promoters 
or the K, coll laC f trp or tac prcaiioters. 
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iSie mSh seqaeace (g»co«lii^ tim ^zyme of the iavention may also, 
if necessary, lie operably cojmected to a suitable teirrainatx»r. 

The recwsmbiascafc vector of tha invBHtim may f«rtl»r coiwprise a 
5 im Bequence ^oabliog the vector to replicate in tlie bost cell 
in ijuestion* 

The vector isiiay also coRf>rise a selectable iaarker, e.g, a gene 
the product of which coi^l«<«e«ts a defect ia the host cell, or a 
10 gene encoding resistance to e.g. antibiotics liJws kaanamycin, 
chloramphenicol, esytl3dcota5/«cin, tetracycline, B|iectiac»aycine, or 
the like, or resistance to heavy raetals or herbicides. 

To direct an enzyme of the pres«at invention into the secretory 
15 pathway of th& host cells, a secretory signal sequence (also 

known as a leader sequence, prepro sequence or pre aeijuence) may 
be provided in the reooafcinant vector, ^The secretory signal 
sequence is joined to the aei^utence encxsding the enzyme in 
the correct xeadix^ fra^. Secretory signal seqaences are 
20 cornraonly position^ 5* to the seqpe^ce enrodlxsg the ensytne* 
Hie secretory sicfnal sequence i&ay be that normally associated 
with the en^jnine or may be from a g^e encoding another secreted 
protein. 

25 iSie procedures need to ligate the sequences coding for the 
present enayme, the pnwitoter and optionally the teaminator 
and/or secretory signal sequence, respectively, or to assentole 
these sequmces by suitable FCE a^llfication sch^oes, and to 
insert them into suitable vectors containing the information 

30 necessary for replicati«m or integration, are y^ll known to 

persons skilled in the aart {cf., for instaasce, Sanihroofc et al., 
op.cit.) . 


HOST CBIjj 

The WBi sequence encxxJlng the present ensrjTne intrc^iuced into the 
liost cell may be either hosnologous or heterologous to the host 
s in question. If hcmalogsma to the host cell, i.e. proauced by 
the host cell in nature, it will typically be operaJbly oomieeted 
to another pro^aoter sequence or, if ap|>licable, another 
secretory signgii sequence and/or terminator sequence than in its 
natural environ»exxt. The term "iKwaologpus* is intended to 
10 include a msk sequence encodij»g sax enzyc^ native to the host 
organism in question. The term »«heteroloopu»« is intended to 
include a se^ence not expressed toy the host cell in nature. 
Thus, the WtA sequence J»ay be from another organism, or it may 
be a synthetic sequence, 

15 

The host ceil into which the Dm construct or the recombinant 
vector of the inventicaa is introduced i«ay be any cell which is 
capable of producing the present enayiae arKi includes bacteria, 
yeast, fungi and higher eufearyotic cells iacludii^ plants. 

20 

E3sanf>les of bacterial host ceils «hidh, on cultivetion, are 
capable of pjsoducing the ensysne of the invention are gram- 
positive bacteria such as strains of JB^cillusf, such as strains 
of S. svtbtilis, B. lichrniifcoMiBg S. lentus, B, brevia, B. 
25 stearotheaaappfeilue, B. ailwacsshilas, B, amyloliqu&iaci&aa, B. 
coa^leam, cixcul&n&t B* lautus, S. mi^atfeerius® or B, 
thurinsrieaeis, or strains of £rtr^to«}«ees^ such as S, lividmes 
or s. msrinmff or gram-negative bacteria such as J^herlcbiA 
coli. 


The transforraaticwEt of the bacteria may be effected by protoplast 
crans format icffii, electroporation, coaotji^atioaa, or by using 
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conqpetent cells in a sismner }£»o«m pex @e (<;£> Saisbrook et al.. 

When ejqpressing the enjsya® ia bacteria such as JB. cwli, the 
5 enzyme may be retained i» the cytopiasai, typically as ineolxible 
graiiules (kaosm as incltieion bodies) , or may be airected to the 
periplassalc space hy a bacteiriai secreticsi sequence. In the 
former case, the cells ane lyaed and the graatiles are recovered 
and denatured after wMch the easyiae is refolded by diluting the 
10 denaturing agent. In the latter case, the enzyme laay be 

recovexed trcm the peripla^c space by disruptitig the cells, 
e,gf. by sonication or osiaotic shock, to release the contents of 
the periplasoaic space and x^^xxverin^ the enxytfae. 

IS When expr^eaing t.fae enKyme in gram-positi've bacteria such as 

Bacillus or Strept«»^ces strains, the snzyBie snay foe retained in 
the cytoplasm, or may be directed to the extracellular raedlum by 
a bacterial secretion seqa^^oce. In the latter case, the enzyme 
may be recovered from the isaedim as described below. 

zo 

The present invention provides a method of producing an isolated 
enzyme according to the invent icats, *^retn a siiitafole host cell, 
Hihich has been transfomssd with a sequence encoding the 
25 enzyine, is cultured under conditions penuittingr the production 
of the exiayaje, and the resulting enzyme is jcecovered from the 
culture. 

when an expression vector c<»i^rising a m&. sequence encoding tbe 
30 aazyrae is transforiaed into a heterolc^ous host cell it is 

possible to enable heterologous reccwtoinant production of the 
enzyme of the invention. 
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Th,er«sby it is possible to laake a higtily purified subtilase 
ccmeoaitiont characterized ia being free tjxm jboaaltagous 
in^rities. 

In this context hcraologous lo^purities means a»y io^urities (e.g. 
Other polypeptides than the enzysie of the iaviention) which 
originate frcra the h<^jologous cell where the mizytm of the 
invention is originally obtained from, 

The wediina used to culture the transformed host cells may be any- 
conventional laediim suitable for growing the host cells in 
question. The expressed subtilase may ecaiveniently be secreted 
into the culture n^diuia and taay hm reco^red therefrom toy well- 
known procedures incltiding separating the cells from the medium 
by cent rifugat ion or filtration^ precipitating proteinaceous 
comptments of the »edim by saeaius of a salt Buch as ammonium 
sulfate, followed by chromatographic procedures such as ion 
exchange chr»»atography, affinity chrowatography, or the like. 

gjBhmm Mm DSTBaggsr cqmpositicsis 

In general, cleajiiiig and detergeait ccsiqpositions are well 
described in the art and reference is aiade to WO §6/34946; MO 
97/07202; m 3S/30011 for further descripti<ai of suitable 
cleaning a»d deter^«t cx»«s»ositionB. 

FUrtherwore the eacas65»le» herein deiaonstrate the ia^rovements in 
wash performance <m egg ataiisis for a nuolser of dubtilaete 
variants. 

D e t er g e n t Ccm^sitloast 


u 

The aubtilase variant my be adidied to ancl tl»i9 becoaus a conifpo-' 
nent of a detergent Cf^s^sition. 

The deteacgent ccw^x:«(itiQa of the invention saay for eacarople be 
5 formulated as a hand or laachine latmdxy detergent composition 
including a laundry additive composition suitable for pre- 
treatotent of stained fabrics and a rinse added fabric softener 
composition, or toe fontsulated as a detergent ccsiiposition for use 
in general bowsehold bard surface cleaaing operations, or be 
10 fonnulated for hand or machine disbwashij^ operations. 


In a specific aspect, the iixventicaa provides a detergent addi- 
tive comprising a subtilase enzynie of the invention. The deter- 
gent additive as well as the detergent cotaposition may coajpriae 
15 one or tttore other enzyiaes sutch as another protease, a lipase, a 
cutinase, an aaiylase, a carbohydrase, a ceilulase, a pectinase, 
a mannanase, an arabinase, a gaXactanase, a xylanase< an oxi- 
dase, e.g., a laccase, and/or a jperoxidaae. 

20 In general the properties of the chosen enzyraeis) should be com- 
patible with the ©elected detergent, {i,e- pH-cfptiiaum, cotiqpati- 

bility with other enzymatic and non-enzymatic ingredients, 
etc-), and the ensyt«e(s) should be present in effective amounts. 


25 Proteases I Suitable proteases include those of aaisaal, vegetable 
or micrc^ial origin, MlcrobiaX origin ia preferred, diendcally 
modified or protein ei^ineered rautent» are included. The 
proteaae may be a serine protease or a aietallo jxroteaee, 
preferably an alkaline microbial protease or a trypain-like 

30 protease. Exaisples of alkaline proteases are subtilisinsr 

especially those derived from Bacillus, e.g., subtiliain Novo, 
subtilisin Carlsber^, sufotiiiein 309, eubtiliein 147 and 
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subcilisia 1€8 {described in WO 85^/06279) , Sseaa^l^s of trypain- 
lilc« proteases axe trypsin (e-g. of porcine or bovine origi»> 
and the Fus^rium protease described i» «0 89/06270 and WO 
94/2SS83. 

ESfcaTtiples of useftal proteases ar© the variants deecribed in WO 
92/19729, W> 98/2011S, »0 $0/20116, and WO 98/3494S, especially 
the variants with substitutions in one or more, of the following 
positions; 27, 3€, 57, 76, 87, 97, 101, 104, 120, 123, 167, 170, 
194, 20€, 218, 222, 224, 23S and 274. 

Pi^efernsd commercially available protease eoa^yiaes include 
Alcalase""*, Saviaase™, Pritttase'^, Dur-alaee^, Esperase"^, and 
Kannase^ (llovo Koaa3isk A/S) , Maxatase™, Maxacal™, Maxapem™, 
Properase*", Purafeat»«, Purafect OjcP««, PSI2^, and PU3^ 
(Oenencor international Inc.). 

Ldjgases: Suitable lipases include those o£ bacterial or fungal 
origin. C3iemi<?ally taodified or protein engineered aoitante are 

included. Exanples of useful lipases include lipases from 
Hmticola (synonys! f&ej:roc®yce^) , e.g. from H, Ian«sfinosa (T. 
lanugiaosum} as described in BP 2S8 068 and EP 305 216 or from 
M. inaolena as described in W> 96/13580, a Fseuf^aaonaB lipase, 
e.g, from P. alcaligeaes or JP* peeudoaaoalig^ae* (EP 218 272), 
P- cepacia (EP 331 376), P. stafcsseri CC® 1,372,034K 
fluorescseass, J^seuacsHonas sp. strain SD 705 (5fO 95/06720 and m 
96/27002> , wisconsineasis im 9S/12012> , a Sacilluff lipase, 
e.g. from S. ^ubtilis (Dartois et al. {19S3) , Biochemica et 
Biophysica ^cta, 1131, 253-360) , S. stemroth&cma^ajdlue (JP 
64/744992) or 8, ptmiluB im 91/16422) . 
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Other easaa^les are lipase variants such as those described in wo 
92/0S249, m 9#/0i541, BP 407 225, S? 2«0 105, «fO 95/35381, WO 
96/00292, WO 95/30744, WO 94/25578, ISO 95/14783, WO 95/22615, WO 
97/04079 and WO 97/07202. 

5 

^3^efer3C®d ccamterclaily available lipase ensyn^e include 
Lipolase®* and Ijipolase ultra'* {Novo Nordisk A/S) , 

ajBtylaaegi Shiitabie assjrlases {a ai^or ^} include those of bac- 
10 terial or £«x>gai origin. Chemically laodified or protein 

engineered mutants are included. «tt!Qrlasea inclnde, tax exainple, 
ot-araylases obtained frcsm Bacillus, e.g. a special strain of jB. 
llcfeenif5ojfl«i«, described in aiore detail in <3B 1,296, 839- 

15 Examples of useful antylases are the variants described in WO 
94/02597, WO 94/18314, WO 96/23873, and «0 97/43424, especially 
the variants with sufoatittitione in one or isssre of the followiiig 
poeiticnai 15, 23, 105, 106, 124, 128, 133, 154, 156, 181. 188, 
190, 197, 202, 208, 209, 243, 2«4, 304, 305, 391, 408, and 444. 

20 

Cotnraercially available ai^lases are Duraia;^!"*, Tenaawtyl'", Pun- 
ganiyl'* and BMP (Movo Nordisk h/S) , liapidase'" and PuraBtai^ 
(from Oeneacor Inteoiational Inc.). 

2S cellnlageg t Suitable cellnlases include those of bacterial or 
fuijgal origin. Chandcally sjodified or protein ^sgineered inutants 
are included. Suitable cellulases include cellulases from the 
genera MeilluBf ^eadboKaaas, iftjsiicola, Fusaritm, liiielskvia^ 

Acrem>nitmf e,g. the ftni^al cellulases produced from jEftiraicola 
30 iasolemtf isyceliojplitiJora theawiBC^afeila and ^sariiss oxyapoxjm dis- 
closed in US 4,435,307, m S,648,2€3, DB S,S91,17e, OS 5,776,757 
and WO 89/09259- 
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Bspeciaily suitable cell\ilases are the alkaline or neutral 
cellulaees faavixjg colour care benefits. Bbcaaples of such cellt)' 
las&a, axe c«llula«es described in BS> 0 495 HP 0 531 372, HO 

5 96/11262, «0 9S/2S397, WO 98/08940. Other ea^ispX^s are cellulase 

variants such as those described in W> 94/079§g, ep 0 531 315, 
US 5,457,046. US 5,6BS,5S3, OS S, 763,254, «D 95/24471, WO 
98/12307 and PCX/DK98/OO290. 

10 Coramercially available cellialases include Celluasyaw™, and 
Carezyins^* OStovo Sibrdisfc A/S) , Ciazinaee"*, and I>uradax 
{Genencor Intematicsial Inc.J* and KM:-S00{B)'™ {Kao 
Corporaticm} , 

15 PeroxidaseB /Oxi dases i Suitable peroxidases/oxidases inclwie 

those of plant, bacterial or fxin^l origin. Chesdcally modified 
or protein eaagineered mtaats are incliaded. Exaw^leB of useful 
peroxidases include percodLdasea from Cc^rinus, e.g. £r<»iL C. 
cin&cem, and variants thereof as those described in W> 

20 93/24618, W> 95/10602 , and WO 98/15257. 

Coiranercially available peroxidases include Guardzyme™ (Nbvo 
Mordisk h/S) . 

25 The determent enssyoaets) nay be included in a detergent cowposi- 
tion by addijie separate additives containii^ caxe or wore en- 
aytnes, or by addii^ a c«»abiaed additive ccraeprisij^ all of these 
enzymes, a detergent additive of the invention, i.e. a separate 
additive or a cort>ined additive, can be formulated e.g. as a 

30 granulate, a ligtiid, a slurry, etc. Preferred detergent additive 
fordflaalationa are granulates, in particular non-dusting granu- 
lates, liquids, in particular stabilijsed lit^piide, or slurries. 
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Non-dusting graniilates laay be produced, e.g.* disclosed in US 
4^106,991 saad 4,€<>X^4S2 axid vmy o£»ticioaII}r b® coated by methods 
knowa in the art, Rjsaa^les of wassy coating materials are 
5 poly{ethylei^ oxid«| products {polyetljyleaeoflycol , PIG) with 
mean molar weights of 1000 to 20000; ethoxylated nonylphenols 
having from 16 to 50 ethylene oxide imits; ethoxyiated fatty al- 
cohols in which the alcohol contains froHj 12 to 20 carbon atoms 
and in **iich th«re are 15 to 80 $thyleae oacide units? fatty al- 
io cohols; fatty acids? saad woao- ax*d di- and triglycerides of 

fatty acids. Examples of film-foiroing coating mterials suitable 
for application lyy fluid bed techniguee are giveaa in <3B 14a3S91. 
Liquid ensyiae preparations laay, for instance, be stabilized by 
adding a polyol euoh prc^lene glycol, a siigar or sugar aloo- 
15 hoi, lactic acid or boric acid according to eatabliahed methods. 
Protected enzyases laay be prepared according to the method dis- 
closed in EP 238 « 316. 

I3ie detergent caRi|>o0ltion of the ixsvention may be in any conven- 
20 lent form, e.g., a bar, a tablet, a powder, a granule, a paste 
or a liquid. A liquid detergent isay be aqueous, typically con- 
taining to 70% water and 0-30% organic solvent, or non- 
aqueous. 

25 The detergent ccaaiposition typically cos^irises one or more sur- 
factants, isliich may be now-ionic including seiai-polar and/or 
anionic and/or cationic and/or zwitteri<a5ic. The surfactants are 
typically present at a level of frcan 0,1% to sot by weight. 
When included therein the detergent ^vlll isisually contain fxom 

30 about 1% to about 40% of an anionio surfactant such as linear 
alkylbenzenesolfonate, alpha-olef inaulfonate, alkyl sulfate 
(fatty alcohol sulfate) « alcohol ethoxysulfate, secondary al- 
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fcaneeulfosiate, alj^-sulfo fatty acid n»tbyi ester, alJcyl- or 
alkenylsuccinic acid or soap. 

When included therein thm detergent will U0ualiy contain from 
about 0.3% to about 40% of a noa> ionic siirfactant such as alco- 
hol ethoseylate, noaylplienol ethoxylate, alkylpolyglycoside. al~ 
kyldiraetbylawineoKlde, etboxylated fatty acid mooaoethanolamide , 
fatty acid wouoetliasKsi amide, polyhydroxy alkyi fatty acid amide, 
or N-acyl H-aikyl derivative© of gliucosa«tine < *glucainides* ) . 

The det«rg«ait taay contain 0-€5% of a determent towildex or cow- 
plexingf ageat such as zeolite, diphosphate, tripitoapihate, phos- 
phonate, carbonate, citrate, nitrilotriacetic acid, ethylenedia- 
minetetraacetic acid, diethylenetriasiinepentaacetic acid, alkyl- 
or alkenylsuccinic acid, soluble silicates or layered silicates 
(e.g. SIG5-6 f rom Hoechet) . 

The detergent fmy comprise one or more polymers. Examples are 
cartooac^thylcelltilose, polytvinylpyrrolidoaej , poly (ethylene 
glycol) , poly Ivinyl alcohol) , poly{vinyipyridine-H-oxide) , 
poly (vinyllmidaKole) , poiycarbcosylates audi as polyacrylates, 
maleic/acrylic acid copolyia&rs and laiaryl siBthacrylate /acrylic 
acid copolysnere. 

The detergent way contain a foleachixjg syet«a» which laay comprise 
a HjC^ source such pexiwrate or percarbonate which may be com- 
bined with a peracid- forming bleach activator such as tetraace- 
tylethylenediamine or nonaaoylcac^naenesulfonate. Alterna- 
tively, the bleaching syst^ way coai>rige perccsyacids of e,g, 
the amide, imide, or enlfoaie type. 
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nil© enzytm{ml of tbe aete»ge»t cc«»§po»itlon of the invention may 
be stabilizeci using c<»sv«ntioaaX stabiliziis© agents, e.s-i a 
polyoX »ttch as proj^ylene glycol or glycerol, a sugar or sugar 
alcohol, lactic acid, boric acid, or a boric acid derivative, 
e.g., an arcmafcic borate ester, or a phenyl boronic acid deriva- 
tivs such ae 4-fomsylplienyl boronlc acid^ and the coaqpositlon 
way be fonmlated as described in e.g. f*0 92/19709 and wO 
92/19708. 

The det«rgettt inay alao contain other coinneotional detergent in- 
gredients such && e.g. fabric conditioners incl«ding clays, foam 
boosters, eiKte sus^reasora, ant i- corrosion agents, soil- 
auspending agents, anti-soil rfedeposition agents, dyes, bacte- 
ricides, optical brighteners, hydrotropes, tarnish inhibitors, 
or perfumes. 

It is at present cont€3J«»lated that in the detergent compositions 
any enzyme. In particular the enarintte of the invention, may be 
added in an aisount corresponding to 0«01>100 m o£ ensyne pro> 
tein per liter of wash liquor, preferably O.OS-5 sag of enzyrae 
protein per liter of wash liguor, in particular 0.1-1 tug of en- 
zywMS protein per liter of wash liquor. 

The enzyiae of the ir«ngntion way additionally h& incorporated in 
the detea^ent foraailatioi&at disclo««a3 in WO 97/07202 which is 
hereby incorporated as reference. 

The inwentiim is descaribed in fwrther detail in the following 
exattrples, which ar© not in any «»y intended to limit the scope 
of the invention as claiiaed. 
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m the detergent c<M^sitioiis, the aijijrevi^tedi coB^KMwaat identi- 
ficatione Jiave tJie following meaatiag©: 

LAS: SodliBS liosar C^^ alkyl heazB&B auli^onate 

TAS: Sodium tallow allsyl sulphate 

XYI^S: Sodium - C^j aUtyl sulfate 

SS; Secscajdary 80«qp surfact^t of foraajla 2-i3utyl oc- 

tauoic acid 

25EYi A Cia-Ci5 predominantly linear priiaary alcohol con- 

densed with an average o£ Y moles o£ ethylene oxide 

4SEy: A Cj^-Cjs predominantly linear primary alcohol con- 

d^eed with an average of Y moles of ethylene oxide 

XY&ZS: Ctx-Cn sodium aXk^l sulfate coxKlesosed with an average 
of Z Taoles of ethylene ostlde per taole 

Nonionic: ^^i~C^s mixed ethoxylated/pTOpoxylated fatty alcohol 

with an average degree of ethoxylation of 3.8 and an 
average degree of propoxylatiou of 4.5 sold under 
the tradtenass© Piorafax ItF404 by BASF GmbH 


caF!RAs Cw-Ci4 alkyl H~ffiethyl glueaiaide 

TFjftAj C„-Ci8 alkyl Jf-mthyl glucamide 


Silicate: jftmorphoue Sodinni Silicate (SxQ^tns^O ratio » 2.0) 


WO0iM4«» F€TflftK0<V0066ft 

S2 

UaSiaS-ej Crystalline layered silicate of foruaxla S-WagSijOs 

Caxtoonate« ^T^jolsydrous sodium carbonate 

s Phosphates Sodium tripolyphosphate 

MA/AA: Copoi^^iaer of 1:4 waleic/acrylic acid, average mo- 

lecular weigbt al>o«t SO, 000 

10 Polyacrylatet Pdyacrylate hcjrarapolsroer with an average mo- 
lecular weight of 8,000 »oid under the trade- 
wsam PJS30 by fiSVSF Ossfch 

iSeolite Iks Hydrated Soditm Aluroinosilicate of fonaula 
IS sraiaCAl03Si02)3j..27HjO having a prinjary particle siae 

in the raagfe from l to lo taicx^oiaeters 

Citrate* Tri-»odi«m citrate dihydrate 

20 Citric s Citric Jlcid 

Perborate: ftnhydxxsus sodiwm perborate inoaoihydrate bleach, em- 
pirical foriBula NaBO^.EjOj 

26 PB4 3 55aihydroue eodixaa perSjorate tetrahydrate 

Percarbonate: Anhydrcsis sodium percaxfconate bleach of em- 
pirical fortBtila SSa^OOj.SHPs 

30 TAED: Tetraacetyi etfaylane diamine 


04C: Sodiwn carfaoxymetbyl cellulose 
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Diefchyleae triaadne penta Cwsethyleae phosphonic 
acid) t vmxkset^ hy ^losanto uBdsr tha Tradename IJe- 


5 


PVPs 


Poiyvlnylpyrrolidooe polymer 


Ethylenediausiue-lil, H*-disucciaic aci«3, [S,S| iaonner 


in tbe focna of the sodium sale 


10 


Suds 25% paraf fi» wax l^fc 50*C, 17% feydroptodbic silica, 

Suppressor* 58% paraffin oil 


Granular Suds 


12% Sillcon^&/gilica^ 18% stearyl alcohol, 70% 


15 

suppressor: starch in granular form 

Sulphate: JIajhydrous sodium suli^sate 

20 lOSMPEOs Hi^ iBoleculax freight polyethylene oxide 

TA£ 2Si Tallow alcohol etboxylate (25) 

Etetergent: Sxa:^ le i 
25 A granular fabric cleaning cc^positicai in acooi^Sance with the 
invmticax »ay be prepared as follows: 


Sodi\Bs linear C^g alkyl €.5 
30 foenKeae etjlfonate 

SodiuEn sulfate 15.0 

Zeolite A 26.0 
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SodLvm nitrilotriacetat© 5.0 
BtazyBie 0,1 

FVP 0.5 
TAED a.O 
5 Boric acid 4.0 

Peurborate 18 . 0 
Phenol sulphonate O.I 

Minors - vq^ to 100% 


10 Detergent Sxai^le II 

A cowpact graxsular falwric cleaning coniHssitioxi (a«iisity 800 g/1) 
in accord with the invention may be prepare as follows! 


45AS 

S.O 

25E3S 

2.0 

25E5 

3.0 

2SE3 

3.0 


2.S 

Zeolite A 

X7.0 

IIaSKS-€ 

12.0 

Citric acid 

3.0 

Carbonate 

7.0 


5.0 

C3MC 

0.4 

Bnzyape 

0.1 

'SCftED 

S.O 

Percaxbeaiate 

23.0 

mm 

0.3 

Granular aucb» pa|3$Hteasor 

3.5 


30 water/minors Xip to 100% 


Detergent SxacBple III 


WO0iM4«» F€TflftK0<V0066ft 
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Granular fabric cleaning corapoeifcione In accoraaace with tlie in- 
vention «*dcsh are especially useful in the ia\«Kteriii0 of col- 
cmrecl fabrics niere pr^iared as follows: 

IAS 10.7 

TAS 2.4 

Ttm. - 4.0 

4SAS 3.1 10.0 

45E7 4,0 

25E3a - 3.0 

68EX1 1.8 

2SE5 - 8.0 

Citrate IS.O 7.0 

carbonate - - 10. 0 

Citric acid 2-S 3.0 

zeolite A 32.1 25.0 

Na-SKS-6 ~ 9.0 

M&/JUV S.O 5.0 

D£TPM{> 0.2 0.3 

Enzyme 0 . 10 0 . 05 

Silicate 2.5 

Sulphate 5.2 3.0 

PVP 0.5 

Poly {4-vin5rlpyridin«)-H- - 0.2 

Oacide/copGlynier of viayi- 

imidazole aad vi«yl- 

pyrrolidone 

Perborate 1,0 

Phenol sulfonafce 0.2 

Mater/Minore X!p to 100% 
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Petergeaoit Kxaasole IV 

Granular fatwric cleaniag cc«^sition» in accordance vi.th the in- 
vention which provide "Softening through the wash" capability 

may be prepared as follows; 


5 



45AS 


10. 

.0 


ms 





6SAS 

1.3 




45E7 

4,0 

~ 


10 

25B3 

~ 

5. 

.0 


Coco-alkyl -dimethyl hydrossy- 

1.4 

1. 

.0 


ethyl ^memlmi chloride 





Citrate 

5.0 

3- 

.0 

IS 



11, 

.0 


Zeolite A 

15.0 

IS, 

.0 


VIk/RA 

4.0 

4. 

.0 


DETPMP 

0.4 

0, 

,4 


Perborate 

IS.O 

~ 


20 

Percarbonate 


IS, 

.0 


TAED 

5.0 

s. 

.0 


Sntectite clay 

1(3.0 

10. 

.0 


mmwEO 


0, 

,t 


Inzyttie 

0.10 

0. 

.05 

25 

Silicate 

3,0 

5. 

,0 


Carbonate 

10,0 

10, 

-0 


Qramilar euds 8«;^pre»3or 

1.0 

4. 

,0 


CMC 

0.2 

0, 

.1 


Water^inore 

Ujp to 100% 



30 

Betergent , , . Rac a i eB^ l e V 
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Heavy duty liquid fabric cleaning coti^sitiotis iu accordance 
with the iav«3Xti<»3t laay be prepared followsi 


IAS acid form - 25.0 

Citric acid 5.0 2«0 

acid form 8,0 

25m2B acid form 3.0 

25AB7 8-0 

CFAA 5 

Fatty acid 8 

Oleic acid - 1.0 

Bthanol 4.0 €.0 

Propanediol 2.0 6.0 
Enzyme - 0.10 0«05 

Coco-alkyl diasthyl - 3.0 
hydroxy etbyX asmostlvm 
chloride 

Smectite clay - S.O 

FVP 2.0 

Water / Minors Up to 100% 


25 Powder antosiat ic disfawaah con^sition I 


Mbrdonic smrfactant 

0.4 

- 2-S% 

Sodiwtn laetaslllcate 

0 

- 20% 

Sodium disilicate 

3 

- 20% 

SodluTO triphosphate 

20 

~ 40% 

Sodium carbonate 

0 

- 20% 

Sodium perborate 

2 

- 9% 


SB 


jfetraacetyi etiiylene diamine {fJ?kS2) 

1 - 4% 

Sodiiaift sulphate 

S - 33% 

Bnssytncs 

0.0001 - 0,1% 

Powder auto«jatic disfawash c<»iiposit±on II 


Nonionic surfactant 
(e.g, alcohol ethoxyiatej 

X - 2% 

Socliim disilicate 

2 - 30% 

£lodiim carbonate 

10 - 50% 

Sodium pkosphoiiate 

0 - S% 

Trisodiwm citrate diiry^rate 

B - 30% 

Nitrilotrisodiijra acetate WfA) 

0 - 20% 

Sodixm p^Thixe'site !»onohydrate 

5 - 10% 

Ttetraacetyl ethyleae diaiaine {1!REDJ 

1 - a% 

Polyacrylate polymer 
(e.g. mal«ic acid/acryiic acid co- 
polymer) 

6 - 25% 

Knzymas 

0.0001 - 0,1% 

Par^vttBe 

0.1 - 0.5% 

Water 

5 - 10 

Powder automatic disbwash coa^iosition III 


Ntonionic surfactant 

0.5 - 2.0% 

lodim disllicat<e 

25 - 40% 

Sodium citrate 

30 - 55% 

Sodium carbonate 

0 - 29% 

Sodium bicarboatate 

0 - 20% 

Sodium perboiat® mo»db,yctrate 

0 ~ 1S% 
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Tetraacetyl «thylejje diaiaiae (imEDj 

0 - 6% 

Maleic acM/acacylic 
acid c<xpcly8»r 

0 - 5* 

Clay 

i - 3% 

Polyamiso acida 

0 " 20% 

Sodium polyaciylate 

0 - 8% 

Bnssynuss 

O.OOOX - 0.1% 

Powder automatic dishwash cc^spoeiticso IV 


Nonionic eur£actant 

1 - 2% 

Zeolite mp 

IS ~ 42% 

ScxJium disiiicate 

30 - 34% 

Stodlum citrate 

0 - 12% 

Sodium carixiinate 

0 - 20% 

SodiiMtt perborate mcmohydrate 

7 - 15% 

Tetraacetyl etlsylene 
diamiiie (TAED) 

0 - 3% 

Polymer 

0 - 4% 

Maleic ^£^^^^^^^^^1;^ — cc^itol^/iiir 

0 - 5% 

Organic piaospfconate 

0 - 4% 

Clay 

1 - 2% 


0.0001 - 0.1% 

Sodium sulphate 

Balaace 

Powder automatic dlshwash coa^positicai V 


Hondoxiic sur£actaat 

1 - 7% 

Sodium disiiicate 

18 - 30% 

Trisodit:^ citrate 

10 - 24% 

Sodium carboijate 

12 - 20% 


SO 


MonopersuXp&ate <2 KBSOj.KHSO^.KjSO^) 

X5 - 21% 

Bleach, stabiXxzer 

0.1 - 2% 

Maleilc acid/acryitic acid wpoiyiser 

0 - 6% 

pentasoditsft salt 

0 - 2.5% 

Enzyn^s 

0.0001 - 0.1% 

Sodium sulphate, water 

Balance 


P owder aM li<|ttid diajmash coc^K^gitioEt with cleaning surfactant 
:8 y8 teTO,,yi 


Nonionic surfactant 

0 - 1.5% 

Octadecyl dlmethylamixie sr-oxide dl** 
hydrate 

0 ~ S% 

80:20 wtX18/Cl€ bXend o£ octadecyX 
dlwethylaodae »~oxide dihydrate and 
hexadecyldlaiefcliyX at8i»e H-oxlde di- 
hydrate 

0 - 4% 

70:30 wt.C18/C16 blend of octadecyl 
bis {hydroxyetbyDsanine H-oxide an- 
hydrous a.nd bexadecfl bis 
(hydroxyethyi) amlme H-oxide anhy- 
drous 

0 - S% 

Cu-Cjs alfcyi eti«»sysuliate witk an 
average degree of ethoxylatioa of 3 

0 - 10% 

Ci2-Cjg alkyl etbcxsysulfate witb an 
average degree of etboxylation of 3 

0 - 5% 

Cij-CjB ethoxylated aXcobol with an 
average degree o£ ethocsylation of X2 

0 - S% 

A blend of CJus-Cj^s ethcixylated alcxs- 
hols witb an average degree o£ etb- 

0 - 6.S% 
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oxylation of 9 


A bleiid of C^-C^ eth03cyiata<i alco- 
holB with an average degree of eth- 
oxylation of 30 

0 - 4% 

Sodium disillcate 

0 - 33% 

Sodium tripolypbosp^te 

0 - 46% 

Sodium citrate 

0 - 28% 

Citric acia 

0 - 29% 

Soditnn carbonate 

0 - 20% 

Soditim perborate atcHOtolxs^ate 

0 - 11.5% 

Tetraacetyl ethylene diamine {TAED) 

0 -4% 

Maleic acid/acrylic acid copciymer 

0 -7.5% 

£lodi\3m sulphate 

0 - 12.5% 


0.0001 - 0.1% 

Noai-aijueoue liquid automatic dishMshing ccsaoosition VII 


Liquid ncmionic surfactant Ce,g, al- 
cohol et]h€K8;yla,tes) 

2.0 - ID.0% 

Alkali metal silicate 

3.0 - 15.0% 

Alkali tnetal phosphate 

20.0 - 40.0% 

Liquid carrier selected fxxsm higher 
glycol polj^iycols, poly»xidee, 
glycolethers 

2S.0 - 4S.0% 

Stabiliser Ce.g. a psrtisl ester of 
pbogf|*ioric acid and a C^^"^ alka- 
nol) 

0.5 - 7.0% 

Foam st:qppreesDr (e.g. silicoi^e) 

0 - 1.5% 

Ensymes 

0.0001 - 0.1% 
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Won-aqueaus liquid diabwagMng cc««>oaitA<»i ¥III 


Id quid xtonio»ic »urfacta«t (e.cf. ai- 
coiiol ethoxylates) 

2.0 - 10.0% 

Sodium silicate 

3.0 - 15.0% 

Alkali metal carbcasate 

7.0 - 20.0% 

Sodium citrate 

0.0 - 1.5% 

Stabiliziisgr system (e.g, mxt^x^s o£ 
finely divided silicone and low mo- 
lecular "sjeight dlalJq^l polygljxiol 
ethers} 

O.S - 7.0% 

Low tnolftdule v»ight poiyacrylate 
poXynier 

5.0 - IS.0% 

Clay gel ttolcfcexier {e.g* bentosniite} 

0.0 ~ 10.0% 

Hydmxypjtopijrl ceiiulose polymer 

0.0 ~ 0.€% 

Enzymes 

0.0001 - 0.1% 

Liquid carrier selecte<3i ixcm iiigfaer 
lycols, polyglycols, polyoxides axid 
glycol etiiere 

Balance 

Thixotrqpic liguid aiattwaatic d±eh*^ahin§ e<»aposition IX 


fatty acid 

0 - 0.5% 

Block co-polytaer surfactant 

1.5 - 15,0% 

Sodium citrate 

0 - 12% 

Sodium tripoiypbospimte 

0 - 15% 

Sodium c«3;iE>oxiate 

0 - 8% 

Alutoinlum tristearate 

0 - 0.1% 

Sodium cuiaene sulphonate 

0 - 1.7% 

Polyacrylate tMckener 

1.32 - 2.5% 

Sodium polyaerylate 

2.4 - 6.0% 
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Boric acid 

0 - 4»0% 


0 - 0,45% 

Calciuro formate 

0 - 0,2% 

Sodium ]3.>(tec$^ip3ieny-X oxide dl'sul- 
phonate 

0 - 4,0% 


0 - 1.86% 

SoctiiXER hydroxide (50%) 

1.9 - 9,3% 

1, 2 -Propaaediol 

0 ~ 9,4% 

Enzymes 

0,0001 ~ 0,1* 

Suds suppressor, dye, perfume, 
fcer 

Balance 

Liijuid automatic dlsh-wajshii^ cos^ioaition X 


Alcohol etlioxylate 

0 ~ 30% 

Fatty acid ester eulj^ionate 

0 - 30% 

Sodixim dodecyl euiphate 

0 - 20% 

Alkyl poiyglycoeide 

0 - 21% 

Oleic acid 

0 - 10% 

Sodiiam dieiXieate iscHnMahyifaatfi 

18 - 33% 

Sodium citrate dihydrate 

18 - 33% 

Sodium stearate 

0 - 2,5% 

Sodium perborate nioiBob.ydrate 

0 - 13% 

Tetraacetyl etfa^lene diaBiine (TStBDJ 

0 - 8% 

Maleic acid/acirylic acid copol^^^r 

4 - 8% 

Btxssymss 

0.0001 - 0.1% 


s liicruid autoiBatic dishwaghiiK? cocapositioa cswataining tacotected 
bleach |>articleg XI 

Sodium silicate t 5 - 10% I 
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i Tetrapotaisium pyrophosphate 

15 - 25% 

So^lvm ^riphoapiibiate 

0 - 2% 

Potaesiium carJxaiate 

4 - 8% 

Protected bleach particles, e.g. 

chlorine 

S - 10% 

Polymeric thickener 

0.7 - 1-5% 

Potassium bydijoxide 

0 - 2% 

Enzymes 

0.0001 - 0,1% 

Hater 

Balance 


XII: Automatic dishwashiug cc«»s>ositions as described in I, 11, 
III, IV, vr mid X* wlMsreia perborate ie replaced toy per- 
s carbonate. 

XIII s JtotoBiatie disfawaj^i^ cos^jositions as described in I~VI, 
which adfelitionaily contain a manganese catalyst. The manganese 
catalyst may, e.g.^ Jae Ofse of the coi«|>ounae described in "Effi- 
10 cient manganese catalysts for iow-tei^rature bleachiUQ", Net- 
t»r«, {19Bi}, 3€S, €37-639. 

15 TBXnhBBt 

WFKIOII Standard textile piece® <egg stains) were obtained tjxm 
WFK Testgewebe GnabiH, Christenfeld 10, J5-41379 BriJggen-Bracht, 
Qexmany. 


20 STBKfmi 

B, subUXls xmeSS (Bidericbsen et ai,, 1990), 


m 

B. lentQS 309 aud 147 are ai»eeific strains of Bmcilltis lanfcus, 
depoeited with the HCIB ajid accorded tha accession nwratbers NCIB 
10309 audi X0147, and described in US Patent 3,?23,250 incor- 
porated Ipfy reference herein. 

5 

B. coli M! 1000 CM. J. Casadaban and S.S. Coihen {1980); J. Mol, 
Biol. 138 179-207), was niade r'',nr*' isy ccajv«satioiial methods and 
is also described in US Patent ^^gplication Serial No. 039,298. 

to PIASMIPS. 

pJS3 (SEQ ID lK>i€0)t K, coli - B. subtiXim shuttle vector 
containing a synthetic gene encoding for subtilaee 309 
(Described by Jacob Schi»dt et al. in Protein and Peptide 
letters 3s35-44 (1396))* 

IS 

pSX222 ; B. .ettibtilia esapreesion vector {described in W) 
9€/3494C> . 

20 Itoless otherwise roeutionea the JMK iBanip«latioi»8 and 

transformations were performed tising standard a^thods of 
molecular biology {Saaiforook et al, {19S&J Molecular cloning: A 
laboratory loanual* Ctold Spriiig Harbor lab.« Cold Spring Harbor, 
NYf ^ttsubel, P. M. et al. (eds.) "Current protocols in Molecular 

25 Biology*. John Wiley and Sons, 1995? Barwood, C. R*, and 
Cutting, S. (eds.) "Molecular Biological Methods for 
Bacillus*, jrohn Wiley and Sons, 1990). 

Enzymes for ISHS. aianip«lations were i*eed according to the 
30 specif icaticaote of the Siippliere. 

BszTtMES FOR s m mimwui&Ti(ms 
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XMless othe3Cwis« a«iitione<3 all eazytsses for ts^ itjaaipulations, 
such as e.g. reatietioai ejsdDaEJucleasee^ llgaatee etc, are ob- 
tained £2X30! Hew B»gland Biolabs^ Ztic. 

S PROTBOI.ygIC ACTIVITY 

1» the context of this inventioai proteolytic activity is 
eixpjressed i« Kilo m^O Protease Units . Hie activity is 

deterBd»ed relatively to an ensysae atandard CSAVlil&SB®) , and the 
determination is based cm tbs digestion of a diciefcihyl casein 
10 (l»fC} solution by the jE»roteolytic ensyiss at standard conditions, 
i,e, SO^C, pH 8-3, 9 tain, reactiojs tiiae, 3 asin. measuring tiroe, 
A folder AP 220/1 is available \xp<m request to Hovo Nordisk A/S, 
Denmark^ which folder is hereby incltided by reference. 

15 A GU is a Glycine Unit, defined as the proteolytic enzyme 

activity which, under standard conditions, during a 15 minutes' 
incubation at 40*'Ct with H-acetyl casein as substrate, prodbicea 
an aioount of NE^-grai;^ e<^ival«9at to 1 vmale of glycine. 

20 Enzyme activity can also be i»easured usijag the FSA assay, 
according to reaction ?ifith the gol\ible substrate succinyl- 
alanine -alanlne-proiine-phenyi -alanine-para-nitro-phenol , which 
is described in the Journal of Aa»rican Oil Chemists Society, 
Hothgeb, t,M. , Goodlander, B*B. , Oarrison, P.M. , and Smith, 

25 L,A., (1988). 

FBRMEHTATXOEr; 

Permentatione for the production o£ subtilase enzjymes were 
performed at 3Q^C on a xotaxy BhakixiQ table 1300 r.p.m- ) in 500 
30 ml baffled Brlacaaeyer f laeke ccmtainin^ 100 ml BFX medium for S 
days. 


6? 

Coxuseguently in order to tmk» an e.gr. 2 liter broth 20 
Erlenaseyer Slaskm i^re £erwe»ted sii»uit9»eously. 

5 BPX Hedium Osaposition {per liter) 


Potato starcsli lOO g 
Ground barley 50 g 

Soybean flotir 20 g 
Na2H£04 x 12 H2O 9 g 

Pluronic 0.1 g 

Sodium caseinate 10 g 


The etarch iii the laediuia is liquefied with a-amylase atxd the 
medium ia steriiiaed by heating at 120^ for 45 minutes. After 
sterllisatioti the o£ the i^dim x& adjtisted to 9 by addition 
10 of HaHC303 to 0.1 K, 

WSJUMPLM 1 

cowsTRiTCTicas RHP MxmMSSim OF mz xm v aRrANTSi 

SITE-DIRECTED MUTAGSaSSSXS : 

15 Subtilase 309 (savijoase*) site-directed variants of the 

ixnrention cosiprlsirtg specific Inserticms and coaftrieing specific 
siutostitutlons were isaads toy txaditicoal clcmiiig of DNA fragments 

(Sawibrook et al,^ Molecular Cloaalng; A Laboratory Ua.nual, 2rid 
Ed., Cold Spring Harbor, 1989) produced by PCR with oligos 
20 contalnijs^ the desired insertions (see belcw) , 

The template plasmid IMh was pJS3 {see below), c«r art analogue of 
this containing a variant of Subtilase 309. 
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Inserticstts and s«fostit\iticms were iatxoducecl by oligo directed 

TOUtagenesi® to the construction of variants » 

Ttae Subtiiase 309 variaats were transfora^ Into coli, HXSIh 
purified frost a over nigfct cultijre of thes« traaeforraants ware 
s tranafoxiaed into B. &ubtlXl& by restriction eadosmclease 

digest icm, purification of Jmk fragaients, ligation, transforma- 
tion of B. subtili&, Transformtion o£ b. subtilis was perforniad 
as descriised toy Dtdcwau ai., 1971, J» floi. Biol. 56, pp. 209- 
221. 

10 

siTK-DiESCTBD MmacasiiBsis m ORDER ^ mmxfSKis msmcTxma amd 

SUBSTITOTIOSS W A SPECIFIC HEGItSJs 

The overall strategy to used to perform site-directed 

nmtagenesia ■wa^Bt 

15 Mutagenic priiners {oligonucleotides) were synthesized 
corresponding to tlie ItlSt sequence flanking the sites of 
ineertion and e«b«tituti<»ie, separated by the DiJA. base pairs 
defining the insertions and substituticma . 

Subsequently, the resulting tnutagenic primers were used in a PCR 
20 reaction with the tnodif ied piasmid paS3 (see above) - The 

resultir^ FCE f ragrr^nt wa© purified and eactended in a second 
PCR-reaction, the resulting PCR product «as purified and either 
cloned into the S, cold. ~ B, mtbtiliB shuttle vector {see below) 
or exteaiuied in a third JOL-reaction before being digested by 
25 endonucleases a»d cloned into the E, coli - B. swfctiliis shuttle 
vector Csee below) . The PCR reactions are perfowaed ujider normal 
conditions. 


Following this strategy insertions and substituticma was 
constructed in savinase* wherein insertions and substitutions 


m 

was introduced acfcording to the below table, Tiss primers used 
£or each PCSl step are sfaowH as well as the cloning sites used. 

Following the aixjve strategy a detailed exataple follows: 

Two insertion and one enbstituticm was constructed in aavinase® 

5 wherein insertions was introduced in position 99 {*99aD) and 217 
(*2l?aE>) respectively and a eubstitxition was introduced in 
position Caejs below) . 

Ihe insertion anA substitution at position 99 tms introduced toy 
a mutagenic priuier (5' CCG JIJIC CTS JftftiC CAT CCG CS3G CXX CTA OQA 

10 err TAS. CAG C 3' {Benae)} {SEQ ID mtii) were rtsed in a PCR re- 
action with an opposite pritaer CS' Gm AQC <X& GAA GAT GTG 
GAC GCG 3' {mitlsense}} (SSQ IS NO; 83) * 

The produced PCR fragment were extended towards the c- terminal 
of Savinaee by a second rotmd of FCH introducii^ the insertion 

15 at posititm 21"? with primer? S' CRT CGA. im* ACC GTT TGG TAA <3CT 
OGC Am tGT 5X5 3* (S3BQ ID SK>t94) . 12xe seccaid round PCR product 
were exte^td^ towards the C-texndnal of Savinase hjt a third 
jround of PGR with prinier; 5' A»C OGC ACA GCG TXT TTT TAT TGA TIA 
ACG OGT TGC 3' {SEQ ID NOjIOS), situated downstream at the Mlu I 

20 site in p«3S3. All PCR reactions used plasmid pJS3 as tetnplate. 
The esct ended ESlS-fr^piffiat resulting frosa third round PCR was 
cloned into the Sal X> and Mlu 1- sites of the siodified plasioid 
pJS3 (see above) . 

The plasmid WSi wms transformed into B, coli toy wesll-lcno««i 
25 teelmiques and one Jg. aoXi colony were sequenced to confirm the 
mutation designed. 

All other volants ««ire constructed in an analogous oianner. 


In order to purify a eubtilase variant of the inwentioa^ the 
svibtiliB p<lS3 escpression plasmid cc^risix^ a variant of the 
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invention, was traasforn^a iato a co«^etent B. Bubtilis strain, 
azud was fermented &» ctescribecl ©bove in a a^ium containing 10 
ng/wl dtiloraicsphenicsol (CftM) . 


Primers and cloning sites i 








Seose; $5' 
C»3 

^rcS AC6 COC 
TTS 3' J 

SC3? GST 
<5CC tSS SftC 

80:7) 

Sense J {step 
uct> 

GAT TAA 
CGC GTT GC C 

3") fSBQ 10 
SO: 8} 


Hindi II- 
Xbar 


5ense; {5' 
C&S ATG 
ACG Ct3C 
T!EG 3* J 
tSKQ ID 
80:3} 

ACC tGA ACC 
cm AGT GGC 
GCC Tf«3 GAC 
3'} {SBQ ID 
SO: 10 J 

Seiise; (step 
1 PCR prod- 
uct J 

CGC err Goc 

3'} <SEQ ID 


HintJIII- 
Xbal 


$4»Rse: (5' 
7m 

CC& 
€T€ 

3') tSEQ ID 

mt 12} 
Mtisease: 
{5* fiftC C<m 

Aix im *cc 
asc ecT c«c 

CCC tAS GftC 

3' 3 {sm i» 

Sense: (Step 
uctj 

(5' AiGT 

om c<3» 

TST aCC (ST? 
tMi <3C 3' > 

»0:14f 




Sense: {5' 
GftG tm ii6C 
CCA Gififi GftT 

si<j sac ecG 

3»} I» 

C S' OCJt 
■SPTC CS&ft ^CC 

CIS 

C6a &Cf GSftC 
cea JICC TG& 
aCC GCT <3eT 

sfx; ess: me 
ssw: am; 

Smisei (step 
1 PCS prcxJ- 
oct) 

{5* AAC <3a; 

fCf Ma Mf 

esof aTf 
Aftc aca iiJG 

C£C S%S 7ST 

«3! 3' ) CSSQl 

(8t0p 2 ?Clt 

ftCS^ GOG W 
7m COT 

lec 3'} 

{SKQ IS 
HO; 19} 

Sall-Mlol 
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«SC G 3'} 
ID 

mtll 





m& AfS 
ACS OSC 

TTS 3' J 

{SEQ ID 

»0;20| 

rS' AftC CGC 
5GG CGT 
Oai SS& CIT 

3' 3 {SES ID 

fstepl eCR 

{ 5 * SKT TfiA 
C<3C GTf GC5C 
6CT ^PCT G 

3' i (smi ID 


{lindiri- 
Xbal 


Sense; (5' 

JSCG 
TSG 3'} 
{SSO IB 

80:23> 

iS* ARC CGC 
!fSG TGG CTT 
cm <3egi CtT 

3') ism i» 

80:24} 

Sense; {step 
■act} 

CGC Oil' S<X 
GOT TCT G 
3'} {SSO ID 
tlOt25> 


Hindlll- 
XbaX 

&99SA 

Sense; {5' 
GRG TTA JfeSC 
CCA SM, G»f 

CTG GAC GCG 
3' ) j(SEQ ID 

C5CT saa ccf 

GCG CTC <3CC 
CCT &«3 3') 
{SEQ 10 

K828 


HindlXX- 

Xbal 


CAG KM ATG 

CGC 

|«>Eiyf 1.1/ 

{5' cm. 

MX. TSa GtX: 

CSC mr mo 

GCC TIMS GSIC 
80:30) 

{S' am Tjm 
CGC G^i; GCC 
Got TCf S 

llDj3tl> 


Hindlll- 
Xbal 


Smmt 

COG TTC GOC 
JiSG TS& GftC 
TCr C€A GCA 

iSEQ ID 
ACS. SC5S 

Smismt {§* 

G$C CTft 
GGG GCC GCS; 
GS.C CCT 
53GT TCG GTC 
iMX 3') {SEQ 
10 m^MTt 

ist«p 1 PCR 

Smtsei ($' 

GSG TSfS AGC 
CC& GSa GAT 
GTG G&C CGG 
3') {SEQ ID 

(step 2 I>CR 
prodact} 
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TTT mt im 

MM mT 

T€C 3') 

esse 10 

M3i33} 





Sense t {5' 
?GT TAIi me 
C6C Ghk AlC 
cm &GG CGT 
TCT tfG 3'} 
{SEO ID 
SfO : 36) iSiJ— 

{5' AaC CGC 
ACS, SCS TtT 
TTT TAT TGBl 
TTA AC<3 CGT 
¥€C 3') 
{SSQ ID 

Senaet C5' 
AAA GTC CT& 
GGG GCC 
G&C GGT JCh 
(SfST TCG GTC 

{step 1 PCS 

{5' 

«SAe f m AGC 

am OUT 
GTO GAC GCG 

3'} CSfiQ ID 

HO;40) 

An t:i.s&iis& * 

tstep 2 PCE 

product} 

Sall-Mlul 


SsBS&: i 5' 
(SftS TTA AGC 
CCA <5M G&r 
GfG GAC GCG 
3') fSEQ 1» 

Antlseaset 

ci^ si^ car 

0C6 C66 CCC 

CTft GSR. err 

TAA CAS C 

3') ID 
80:42} 

Sense: {step 
1 PCft prod- 
wet) 

Antisesnse; 
15* GAT GTA 
CCG TTT ilAA 
C<3<3 CR3 GC& 
fAT StX G&& 
CC 3M {SBQ 
ID »0M3} 

(step 2 FCR 

Mntiseases 
i 5"^ Aac 

v^aV Avn. 

TTT TAT 
TGR. TTA ACS 

c©r m; 3') 

{SEa ID 

Sall-Mlul 


-Sense; (5' 
G»3 TTA 
CCA GAft Oi^T 

sfSQ (sac GC@ 

^'}^ ID 

{5' COS mc 
ere Afec c&T 

CCG CGG CCC 
OTA GGft. CTT 

CftG C) 
SEQ ID 

S^s^i {step 

{5' <JTA COG 

TTT AAA. GSSs 

to; ctg gcr 
TAT STT sas. 

CC 3") {Sl^ 

ID mtm 

(step 2 PGR 
product} 

C(5C ACIi. CCG 
TTT TTT TAT 
TGft. TTA ACG 
03T TQC 3') 

{seo ID 

Sall-MluX 


Srnise: {5' 
<5RG Tm ASC 

CCA 6M. GAi; 
<5t<5 SftC SCO 

{5* €S3G AAC 
CTG JiUy^ CRT 

COS c<30 ca: 

cm (3€S. 

cm c 

3'} {SSQ ID 

1 FCR prod- 
uct) 

Asitiseiise: 
{5* STG TCG 
TTQ GQS 
A<3T Ca<S S6C 

Tis era am; 

TC 3' } {@EiQ 
ID mz5Z) 

pro<toct) 

{ S' AAC 
CGC ACA GCG 
TTT TTT TAT 
TOA TTA ACG 
CCT 3' ) 
tSBQ ID 
80i53} 

Sall-MluI 


S&nse:t (5' 

cats ?m Asc 

<m CM. g^T 

{5' GTS Tm 

caer tss ess. 

Sesim: 
prodtoct} 

Sall-Mlwl 


wo 01/44453 
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Qr£Q G&C SCG 

XCG AGG <3C5P 




3* J C^^^ 

TCC TfiR AC? 

{5* A^ CGC 




C 3' } {SSQ 

i%3CA 1*TT 




IS NQ*S€| 

■J^fT Tli'S' T<3?i. 



{5^ CCS AAC 


XTPA AC^ CGT 



CT6 C2iT 





COS OS6 CCC 


{SKy ID 



d« VAart CiT 










3' } {SEQ; ID 









„■,„„„„„„,,„„„„,„„„„ . 

S 9 9S0+S 39A*I>217F+ 




Sail— Mini 


TJ*A AOC 


\ Sii.^^ 2! PCR 



OC5R, iSRJf 

Q3C SwC C«C 

product} 



8T<3 SAC QCG 

jy3C TAG SAC 





^kTG ^-GC AOT 

(5*^ j^AC CX5C 




&SC CftT C6& 

^CA i3C& TTT 




my^m -ftz-v^ j^ifwfi 
TMt^ ta^X^ 

TOmm m^km W^'A 
^T^rX UilX avkA 




a&lfc ^tSrf*^ rfMi^ 

AfUi WrA VWV 

«|H<P& ?V/"V* jV^ip 

Oil iwJw VAST* 



AnsU v^jla ninAdi 

KSSi "S^^ 




CA^ OCG CGG 

Hi, 3 } lo&u 




CCXJ CTA €i(3S. 





CA^S 
















_ 


T " 


QSiG TT& jUoC 





CCft GRSl 6ftT 

TST AOC GTT 




GTS SftC 6CG 

TG6 TAA GCT 




3' } (SEQ ZD 

GGC ATA T<»T 

{ 5' AftC CGC 




TG 3' ) (SEQ 

AC8i GCG TIT 





TTT TAT TGA 



(S' CC<3 MC 


TTA AOS CGT 



C3S &&C CRT 


T6C 3') 



CCS COG CCC 





cm GGA CTT 





fftA au3 C 





3M CSEQ 10 





80:64} 





14 




Siep,^. FCBT 

Stepl3 5»qR 



6CT GTT AM. 
GTC cm GSG 

ATC GCG 

vtvtX Xwn, wJi 

I^^S G-fC AGC 
3') CSEQ ID 

(5' SIM Tlia 
CSC GTT GCC 



Avrri-Xbar 


GTT GTC 
CTA 66G QC^ 
HCe IM3C SGS' 
tea 6<?f TCG 
&fC 3'> CSBQ 

{ 5 ' C 

B&c Gcc fcr 
ssA m? CSC 

SCT ftRC 

iv3C cix: 

OSkG 5;G3: ITC 
ACT ISSG 

GCT TOC 
3' ) CSEQ ID 



AvrII-3Q>al 

A98AG 

OCT €TT 
©JC CT* SOS 
SCG ^ fMSC 
GGT TCA GGT 
TCG GTC 3'} 
(SEO 10 
{?0:72) 
An ti sense; 
(5' GAT XAR 
C33C 6TT GCC 

3' } ISEQ ID 



Avrll-JCbal 

&98AS+M5K+S10SS 

etc CPC GXT 
ACS. GGG Am 
TCC ftC^ GAT 
CC& SAT C^fA 

SAT iwe^e 

G^ €K3C 'GC& 
mk: Tf T OTA 
C 3') CS^ 
ID iS0;74) 

JS' CGC CCC 

sac 1T3f 

3' } 

tBm ID 

Senses <5' 
GCT GTT MA 

mx; cm <X>G 
GOS -rcG »GC 
©ST fsca SGT 
TCe SrC GGG 
M"!" GCC 
C»a GGR 
S'^J CSSQ ID 

CGC GIT sec 
^ 5^ G 3' 
3' J (SEQ ID 
HOi7?} 

SetDse;^ {step 
1 eCR prod- 
uct) 

fstep 2 PCE 
prodactj 

EcoRV-Sibal 
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ft98AS6T6 

ss::^ sTf fioa 

STC CTA GGO 
GC€ fC« GGC 

mT <3GC sec 

©CT fCR- QGf 

•pc^ ere 3') 

Mtls«as»t 

CGC OFT ecc 

3') (S^ ID 



Avrll-Xbail 


Senset {5* 
SCf €^ Aft& 
G7C CTA 066 

<s<sc OC& seas 

GGT XCA GG*r 

TC<5 GTC J&SC 

3"} (s;^ 10 

An ti sense 
CGC GfT QCC 
3M iSm ID 



Avrll-Xbal 

SIOIA 

S&asei {5' 
eC5 G$T 
GfC CTA GGG 
GGC Ate CStT 
YQQ oca SKST 
S3C &iSC 

t«« 3M 

ISEQ IS 

(5' GST TftA 
CGC GTT GCC 
GCT TCT <3 

3' } tssg ID 

80:84) 



Avrll-Kbal 


GCT STT AftA 

GTC cm 

GCG GCA €3i!e 
GGT TCA GG^ 
tCG 6TC AGC 
3'} (SEQ 10 

{S* GAT rfSA 
CGC STT €CC 
SCy TCT e 
3M (SEQ ID 
SO: 86) 



Avrll-Xbal 


Sunset i5* 
GCT Gf ■? AM. 
GTC cm QQG 
tSm SCA GAC 
G(3¥ fCA GO? 
"TOS S!PC iSaSC 






■RX ATT sec 

oia sea tts 

3') iSm ID 

(5' TTG CSC 
<m>G 1^ <^C 

BCT cm 

ACS GCX ^ 
(SEQ ID 





mmi 





Sense: <5' 
m.G TT& ASC 

am ^ €»T 
GTS oac GOS 

3'} CSEQ ID 

C5' AftC C«3C 
TC<3 OX C?(3 
CTJl eG» 
fft& C&S 3'i 
CSSS ID 

S0jts»} {step 
1 PCR prod- 

tJKSt) 

{5' JUiC C<3C 
©C<5 TTT 
TTT TAT TGA 

TTA ACG CGT 
fQ C 3'} 
{Sm I£> 
»0j9i) 


Sall-Mlul 


GSRS SBC SCS 
^J^<SBQ 20 

{5* Gac cas& 

TGA MX. 
STU GO CGC 

OX ms Gsc 
3'} (sies ID 

80:935 

iteistisense; 
{5* CSC 
ACA {3C<3 
TJ^ fm TGA 
TTA AC<5 COT 
TG C 3') 
tBm ID 
SO:SS} 


Sall-Mlul 

S99SD 

Sens&: (5' 
«^ 1*XA AGC 
CC» <5?iA GAT 

mc 

3' } {S£Q 10 
(5* e«aC eg* 

IMX: JaX 
&"?C GCT c®; 
<XC TIU3 G»C 
3') CSEO ID 

Seaae; {step 
1 FOR prod- 

nat) 

Axistiseijse/ 
{ 5 * AAC CGC 
aOA GCG TTT 

rrr TJKC rsA 
-rxA *d(S CGT 

C 3'J 
{SEQ ID 


Sall-Mlul 


Tift i«3C 

€XG GSC €C6 
3'} iSm ID 

«X IRSft *CC 
T£C &Sf CSC 

ox: <mc 
3') ^SBS ID 

1 PCS. prod- 
uct! 

{5* AAC CGC 
ACA <3CG TTT 
TTY TAT TtSA 
Tf& ACS CGT 
TG C 3'i 

{Sm ID 
»D:101} 


s»ii-miii 


17 










tet {step 

■■'^1^ , — r~fc — 

Sall-)5aal 


TTA AG^ 

1 PCR prod- 




CCA QiiT 

uct 





^Mft^ f*^/^ 

An St is fill sei 

Afisfcx S ^jfiS^ * 



J / t»&Sif -»■" 


CCG ACT 

£ 5 * CTG CAC 



fK>: 102) 

GCC 

ATT SCG 

CTT fAC CCC 




TTC 

(X^li. TAC 

G6G TGC ^3£ftC 




GhC 

€CC GGG 

AAT <STC AAG 



TSS. CTC 

ecG 

CfS ATT 

GCC TGG GCC 



ATT TGG TGA 

GAG 

CCT GCA 

ATA CTG TG 




C 3' 

> tSE^ 

3' } (SEO ID 



(SEQ ID 

ID HO: 104} 













{step 


EooRV~MluI 


a^'A 

V*iv* \9nX iVt^t% 

I eCR prod- 




^*f*t* ^tv^r* 

fauta iuil X\<'i> 

uct) 




xfwi f>a>ip fvs 

jn&4^ vnX vW* 





iSLlw 


CGC 




%mm rvs^n 
iin.T aTT 


QOe TPS 





TSf 







ACe OGT 




UK); 4) 

mc 






ID J 





C5' CC<3 






CTO IWIC CM* 






CCS C6G OCC 






cm ssa CCT 






^ Cfifi C 






3') CS£0 ID 












PORIFICfeTIOy OF EKZYMg ViSRIftliiTSi 

This procedure relates to purif icatioa of a 2 liter scale 
5 fermentation for the pxoducticm of the B\il3t±las®e of tlae 
inrvention in a jBacillias host cell. 

Approximately liters of fesnt^tation broth were centrifuged 
at SOOO rjwi for 35 tsdnutes in 1 liter beakers. Use sisqpematants 
10 were adjusteaJ to pH S.5 using 10% acetic acid asd filtered oa 
Seitz Supra SlOO filter plates. 

The filtrates were concentrated to approximately 400 ml using an 
^icon CH2A OF miit equipped with an Mdccm SIYIO UF cartridge. 
15 The UF concentrate was oentrifuged and flltesDed prior to 

absorption at room tea^rature on a Bacitracin affinity colttum 
at pH 7. The protease was eluted from the Bacitracin colusEin at 
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room t^s^erature iiaixig 25% 2-p2Xf9^2^1 and 1 1$ sodium chloride in 
a buffer solution with 0.01 diiaetliyioflutaric acicl, O.X M boric 
acid and 0,002 M calcium chloride adjiuated to pH 7- 

The fraatic»ss with protease activity txom the Bacitracin 
purif icatios* step %#er>a cos^iijed and applied to a 7S0 ml Sephadeac 
Q25 coliinffi (5 cm dla-> equilibrated with a buffer containing 
0.01 dimethylglijtaric acid, 0.2 M boric acid and 0,002 m calcium 
chloride adjusted to pH 6,5, 

Fractioas with proteolytic activity from the Sej^dex G2S oolwmn 
were cowfoined and applied to a 150 ml CM Sepharoae CI* 6B caticaj 
exchange colunoi {5 cm dia,) egullibrated with a towffer 
containing 0,01 H dimethylglutaric acid, 0,3 H boric acid, and 
0.002 M calcium chloride adjtisted to pH 6,S, 

The protease was elnt^ usixs© a linear gradient of 0-0.1 M 
sodium chloride in 2 litres of the sasie buffer {0-0.2 M sodium 
<^loride in case of Subtllisia 147) . 

In a final purification step protease containing fractions from 

the CM Sepharose column were ccsiibined and concentrated in an 
Amicon ultrafiltration ceil equipped wifch a GRSIPP metmbrane 
{from the Danish Sugar Factosries Inc.). 

By using the techniques of Exaa^le 1 for the construction and 
fermentation, and the above isolation procedure the following 
subtil lein 309 variants were produced and isolated: 
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t ^sitio n t 9< 5 insertic«i varianfca t 

L96IA + A98T AlOSC + A138C 
5 Posifcloaa 97 iDtaertioa -mrianta; 

goBitioa 98 inaerfcion -yaxlaata? 
A98AS + AI33K + T143K 
A98AT + Q97D 

10 &98ATGTQ 

A9SAS + RASK + S105G 
A98AT + 
A»8ASCTG 
IS A98AP -I- mm -f 

A98AT + yi67A + ill70S + A194P 
A9eAI+A$8€i-i«9S»H4<S100S-fS10lA 


Position g9 insert ioa variaatst 



+ 

Sd9A 



S99SA 
S99SB 

+ 

S99T 



S99SD 

+ 

S99A 

+ 

A133B 

S99SD 

+ 

S9m 

+ 

TX43K 

S99SD 





B99BE 





S99SD 

+ 


+ 

S216SP 

S99SD 

+ 

S99A 


S216SOP 

S99SD 

+ 

S99A 

+ 

F129FD 

S99SD 


S99A 


P129PR 

S99SD 

+ 

S99A 

+ 

I^17P + A228V + A230V 


SO 

B9SSD * B9m * L217LP 

* -t- m2m 

S99SR + S99r 
S99SQ -t- S99T 
5 S99SD + «222S 

S99SD + mm + + A230y 

S99SD + SS9A + P131T 


10 SXftKnCK 3 

In order to asees the taash perfomance of selected subtilaee 
variajnits in a standard detexgent cowpositicsn, stajadaued washing 
esiperiinents may he perfonaed usixig the below essperiinental 
IS cooditions; 


Detergent: 
Determent dosage 
PH 

Hash tiioe 
Teroperatwre: 
Water hardness s 
Enzyme concentration: 
Test system J 
Textlle/voI%^ { 

Test materials 


Model detergent 
4.0 g/1 

20 itdn 

i5*dH 

10 tm i±n the detergent aolutioa} 
10 atl beakers with a stirring rod 
5 textile pieces {0 2.5 cm) /SO ml 
<fete3Pgpent solution 
l!FK10S (egg etaina) 


The composition of the laodel detergent is as follosfflj 

6.2% (Nansa SOS) 

2% Sodium s£Llt of Ct,-C3j, fatty acid 
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4% 


Non- ionic »«rfacta3ttt <Pl«rafax LP404} 


22% 


Zeolite P 


10-5% 


Carboxytnetfaylcellulose ifMC) 
Acrylate liquid CPS 40% 

SoSivia perborate (ss^iricai fonaula UaBOa-HjOa) 


4% 


5 


2% 


6.8% 


0.2% 


21% 


Water (balance) 


10 


pa of the detergent solution is adjusted to 10.1 by addition of 
HCl or UaOH- water hardness is adjusted to IS'^dH by addition of 
CaCla and MGClj (Ca'Micf'* « 4:1) to the test system. After 
15 waehing tl;^ teactile pieces were flushed in tap water and air- 
dried. 

Measruren»nt o£ the reflectance (£v«,ci«Ht) t^»t material is 

performed at 4$0 tm usiaa^ a Macbeth OolorSye 7000 photometer 
20 (Macbeth, Divisicm of KolXiworgen Instrua^ts Ctawcporation, 

Gexmax:^) . The aieasuresBente are perf oreued accordance with the 
manufacturer*® protocol. 

In order to detertaine a blank value, a similar wash esg^riment 
25 is perfortaed without addition of estzyme. The subsequent 

taeasuretftsttt of the reflectance (IW**) i» perforsied as described 
right above. 

a. reference eat^ximgjttt is then perfooned as described above, 
30 wherein the wash perforroance of the parent mw&ytm is tested. The 
gubssguent laeasurea&ent of the reflectance (RjMa«,tJ performed 
as described right above. 
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The wash per£or«®nce Is evaluated by s^ane of the Ferformance 
Pactoir (P) which is defined in accordance with the below 
fortnuia; 

s 

Using the abov« test «?ethod the following results were obtained: 

10 





Bianic ^x30 ens^^^^ 

40.5 


Parent CSavinase®) 

40.7 



43.2 

2.5 



2.0 



2.0 

A98ftS * &X33E + T143K 

45*X 

4.4 

^ G97D 


1.5 

A98AT(aP!X3 


l.« 

A98AG 


1.7 

A98AS 4- E45K 4- SIOSG 


1.8 

A98AT 4- G97S 


2,0 



2.1 

A98AP + hSm + 89'5A 


2,3 


As it appears, the stafotilase variants exhibit ic^proved wash per- 
formance on egg stains in oCTsparieon to the parent swbtilase, 
i.e. Savlxias®*, 

wsxxmM 4 

THE *OVO"IHHIBITia>i ASSAY" 


83 

The below infaibitioa «©say is bas«d on the principle that the 
Bubtilaee variant to be tested will catalyse thm hydrolysis of a 
paptide-pKA band^ ther«4>y releaeiaag the yellow |m, wM<di may 
conveniently be followed at 405 im. The aasouat of released pNA 
s after a given period o£ ti«» is a direct msftmive of the subti- 
lase activity. By carrying out stich hydrolysis easperimentsi with 
and without inhibitor, respectively * it Xb possible to obtain a 
quantitative measixre for the degree to* which a certain eubtilase 
variant is inhibited. 

xo 

Heaotiott oor»litioa8 s 
Bnzyme ccmcentrationt 
Cone, of trypsin inhibitor type IV- 0 
Initial substrate concmtration: 
IS Reaction tiios: 

Assay twasperattirej 
ABsay pH: 

Absorbance soeasured at? 


0.0003 !»g/ml 
O.OOIS xast/tal 
0.81 Wti 
11 «in 
2S*C 
8.S 

405 tm 


20 Aasay soluticaist 

S iubgtrate solution {2 'cM) ; 500 l5uc~Ala-Ala-Pro-Pbe-pllA ia 
dissolved in 4 ml mSQ (200 tm) , This solution is diluted 100 
times with the buffer solution described below, the concentra- 
tion of substrate in the resulting sul»etrate solution is 2 vM. 

25 

Inhibitor solution (0.005 vm/tal) t 5 nig trypsin inhibitor type 
IV-0 (Sigma T-1886) ie dissolved in 10 mi water. 2*i8 solution 
is dissolved 100 titaes with the buffer sointlon described below. 
The concentration of iBtoibitor in the result isEsg inhibitor solu- 
30 tion is 0.005 w^/ml. 
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Snayme. sdltition CO » OOl wp(/ml) t l enzyvm is dissolved in 10 tnl 
water. This eoiufcion i» dissolv^ed 100 tiiass with the buffer so- 
lution described below. Ibe concentration of enssysse in the re- 
aultijc^ ^saxym solution ie 0.001 v^/ml. 

s 

Buffer eoiution CpH 3-6): 15.7 Tris is dissolved in an appro- 
priate araomit of water and 0.75 ml 30% (■w/v) BKI*J fMlJ 35 poly- 
oxyethylen^laurylether, 30% {w/v) , Sigma Cat, Jfo. 430AG-6) ia 
added. 1%te p«H id adjusts to 8.$ with 4 H HaOH and the solution 
xo is diluted to 1 liter with water. 

Assay wi th JLnhiJbitor 

1 volume unit Ce,g, 80 inhibitor solution is mixed with 1 
volume unit {e.3. 80 enzy^ie solution in an aj>propriate reac- 

15 tion vessel (e.g. a apectroj*b60t€»»ter cell or a micro titer 
plate) and equiliJbrated at 25"C for 15 mia, 1-37S voluraa units 
(e.cf, 110 1x1} substrate solution ia added to the reaction vesael 
after whic^ the ahaorhance at 405 mn is followed for 11 min 
{e. g. by nwasurir® every 10** or 30** second) . 1?he elope of the 

20 absorbanee curve is calculated xtsing linear regression analysis. 
The slope of the absoxbance curve is denoted «iajiifej*or* 

jfts^ s ay, , , wi thout , , , ^in hibitor 

1 volume unit (e.g. 80 |tl) buffer solati<m is «iixed with 1 vol- 
2S wtne unit (e.g. 80 iil) esnaryaae solution In an appropriate reaction 
vessel te.g, a ^pectrophotos»ter cell or a raicro titer plate) 
and equilibrated at 25*C for 15 Hiin. 1.375 volume units (e.g. 
110 jil) substrate solution is added to the reaction vessel after 
which the absoxibance at 405 nm is followed for 11 min {e.g. by 
30 measuring every lO** or 30** second) . itie slope of the atasorbance 
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cuxve is calculate using iiaear regression analysis, tim slope 
of th« afosoj±«iJce curve is <3enote<3 <jt. 

Blank 

5 1 wlmne wiit <e.g. 80 jil> inhibitor solution is silxed with 1 
voXuitie tmit: {«.g. 80 lil} buffer solution in an appropriate reac- 
tion vessel C«.g. a speefcrc^!liot<*Keter cell or a tcsicro titer 
plate) and equiliixratea at 25^*0 for X5 adn. 1,375 volmm units 
(e.g. 110 ja) substrate solution is a/SiS^ to the reaction vessel 
10 after which tbe absorhance at 4es nm is followed for 11 min. 

These meastareiaents are not used in th<& calculations, but nterely 
serve as a coatrol that no enzytfte has been added to the buffer 
and/or substrate solution. 


IS Calculation of Rasidiial Activity 

The residual enssynae activity tS&J is caictxlated according to the 
below foanaulas 

« t%«hli.it«r/a) ^ 3.00% 

20 

Using the abov« test, the following results vfere obtained: 



Ke»id»al iUstivity (%) 

Savlnase^ 

<S% 

A98AT * Yi67& + R170S + MMP 

88,0 

+A98G4-S99H4«100S+S101A 

22.0 

$99SD + S99A 

27.3 

S99SD + S99A + 

39.0 

S99SD ^ S99A + Ti43K 

23,0 

S99SD 

2S.0 

S99SE 

27.0 


06 


S99SD + S99A + 

23.2 

SB9SD 4- ^ B2ieBm 

35,0 

S99SD + S99A + 

50.0 

S99SD -I- S9Bh + 

21,0 

S993DfS99A^L2I7F+A228V+A230V 

ia,o 

S99SD +• S99A + i:,2i7LP 


S99SD ^- S99!ft + D42D«i 

69.2 

S99SR + S39T 

67.7 

S9SSQ + S99T 

2S,0 

899SD 4- M222S 

25.0 

S99SD + H76D + + A230V 

18.4 

S99SN 

19.0 

-^ SdSA '^ PXaiT 

35, « 


As It ap^ars, the subtilase variants i«ere inhibited to a much 
jsmaller extent than the parent istubtilase, i.e. savinase*. 

£ KXXMSJM S 

Perfozroance ^ of tfoe ^ gi^tiXage variant of the ixCTrentioa in 

Autoroatic Piebswashinig {am) 

Ttoe perfonuancs of the variant of the inventions ±n MM was 
10 tested in a cot^rcial available household dishwaah oon^sition 
<ScKttat l^bo, from Henfcel Wasfemittel Qts^} using standard 
conditions. The eoll need mus an egg/milk mixture coated on a 
steel plate. Further, a ballast soil ccaxtaiiiing various 
foodstuffs added. 

15 

Detergent : 
Detergent dosacfe 
PH 

Mater hardness s 


Somat Turbo 
4.0 g/1 
10.7 {as ±m> 

3*dH (machine ion exchanger) 


20 xOt and 40 iM, based on the total 


volu«» of wasli water in tim TOachin© 


Test method: 


Bgg/adlk »oiXiag on steel plates as 


5 


described below 


Wash program: 


Machine ; 


jprogrant 4 without pre-flwsh 


Materials 
io 320 ml full cre^ milk 
15 egam, i&edium size 
steel plate®, diameter 18 cm 

The SoJtiat Turbo diehwash ccsHposition was heated at 8S**C for S 
15 ininutea in a microwave oven in order to inactivate enssyme 
activity in tfese cos^sitioa. 

8oi l ing,,o£,,,8t e^ plates 

220 ml full cream wilfc wsm mixed with 15 raw eggs in a Braun TJK 
20 20 kitchen machine for 2 minutes, Mter sievixsg[, stainless steel 
plates were soiled in the m3ct«z« by iiamereion. 

The plates were dried overnight at rocxa tatiterature in sun 
^^right position. Ihe dried plates were then heated at a20*C for 
2S 4S minutes in orcter to denature the ^ooteins on the surface. 

MM eaqpeariwents 

For each mq^rimmtr 10 soiled plates w&x€t wash«i without pre- 
wash (Program 4) in a CyXinda Coispact machine. In addition to 
30 the soiled plates, the machine was filled up with 10 porcelain, 
plates, 4 glasses, 4 aaps and 16 pieces of cutlery- 
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PurtherBK>r«!r 50 g of ballast slurry leas a<Med to the machine. 
the coHipc^itioo of the slurry was as follows i 

Potato stasrab (5,43%), wheat flour {4.30%J, vegetable oil 
s <4.32%), taaxgarine (4.32%), lard {4.32%), cr«aia {8,76%), full 
creaaft millc {8.76%), eggs (8,7€%>, toaiato ketehi^ (3.00%), 
Ijarbecue sauce (2.13%), siustaz^ (4.00%), ibensoic acid (0.73%), 
water (3 m Ca'* + (3S.71%K 

10 Measuretaertts aiid calculaticag 

TChe light reflection values (R-valuee) were laeasured at six 
different locations cm the plates using a Minolta Chroma Meter 
(Types CR-300) - MeasureiftSttts were nvade on clean plates (J!«i«n) » 
on soiled plates after heatixig <£»,i2«3) plates after wash 

The removed protein film {%RPF) was calculated according to the 
below farmda: 

aO %SPF « 100% X <R,rtt^w«A - S«»ll»8) / (^^a«a Raollea) 

Using the above test »ethod th« following results were obtained 

(± indicates the standard deviation) j 



%3{PF 

{20 m} 

C4d tmt 

Savinase® 

3.9 ± 1.6 

3.0 ± 1.0 


13.8 ± 5.2 

77.1 ± 2.2 


25 

As it c^jpears, the variant of the ixivention has a superior 
performance as ecwf»ared to Savinase*. 
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BXKHPLK « 

Waah perfonaaace of the subtilase variaat of thp iayentlon in a 
coimBerciaIXy available |K3wder deterfflsat 

5 In order to assess the vmrnh p&xtoxtmaicm of selected sijbtilase 
variants in a cojomercial deterg^t cot?|position, standard washing 
eaqperidsesits were perfoirmedl \asiiig the below experiinental 
conditione: 


Detergfent dosage $ 
Wasbing time; 


4 g/1 


30*C 


20 adaute* 


5 pH: 


Water hardiness; 


15*dH {Ca**iMS(** » 4:1> 
Not adjusted 


Eii?:yme concentrations; 


1, 2, S, IQ, 30 JiM 


Test ByBt^i 


150 cal glass Jaeakers with a 


10 


Test material: 


Text ile/wluass s 


stirring rod 

5 te3rt:iXe pieces (0 2.S cm) in 50 
ml deterg^t 
IfFOOH (egg stains) 


The detergeat used was obtained froat supermarket in Germany 
{Persil Bfegajpearls) . Prior to use all enssywatic activity was ia 
15 the detergents t^ere inacti'irated by !8icro«it8cv« tx^atiaieiit (5 
Kdnutee, 85*0. 

Illie reflectance msasurt^aezxts were perf omsed as daacril^ed in 
Example 3 herei». 

The data <the R values) were evaluated as follows i 

A variant havix^ a higher R-value than sa^inase^ »as given the 
value 1. 

2$ 

A variant having a lower R-valwe than savinaae* was given the 
value -1, 

A variant having a R-vaiue similar to savinase* nme given the 
30 value 0. 
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Results: 


Variant Value 

5 Is9€lA 1 


As I appears, the mjbtilaee ^^rarisxits eshiblt iisproved wash 
10 performaiKse in a cossffisrcial detergent as compared to sarimse^. 
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CLAIMS 

1. VBe oS a suiistilase iiariaat tox: ve^aml o£ eggi stains £xiom Istundzy co: 
£ran liaxd surfaces, ti» auOstilaae wriant ccxnpadLsiisg at least <xw addi- 

5 tlanal andrss acid n^i)c&fe in the adbi-ve site locp (b) xegi<3a fixm position 
95 to 3103 m^Sm t&MbexiX)^ . 

2. XSbs aosoixliDg to claim 1, vSsejEjeia the sKlditijcxia^ asmiao acid residue has 
been inagcted in a poeifcim selected fnaa the g»cqp ocaosisting oCs J3e«»?een 

10 poeitiansi 95 and 96, betwaea petitions S6 md 97^ faetweea poeiticns 97 and 
between poeitioss 98 and betweea pasiti<3Kis 99 and 100, Jsetween po- 
sitions 100 seadi 101, betveea poadLtioRs 101 and 182, between poeitixions 102 
and 103, b^«ee3i poaitlaa 103 saad 104 and oaBfcdbE3atici36 t^^taof. 

IS 3. Uae according to claim 2, «tecelii the aaiSiticaial ^ndiio acid residiie has 
beesi inaeacted in a petition selected from the g»£»jp cscnsisting of; between 
positioris and 93 and between positions 93 and 100. 

4. Uee acc03?dinsf to of claiiae 1-3, where the variant - wtoen 
20 tested in tbe *Owo- inhibit i<»i Assay* disclosed ia SxMBple 4 
herein - has a Residual Activity of at least 10%, such as at 
least 15%, preferably at least 20%, snoxe preferably at least 

25%. 

25 5. me acooocdixig to of dauas 1-4^ whesoein the ijssesctlon betweaa posi- 
tions 98 and 99 is selected fxxm the gm;^ coosistii^ of K98Xar, 
X963SS and XSaSS. 


6. Use according to any of claiwis 1-4, wherein thm insertion 
30 between positions 99 and ISO is selected fro^s the group 
consisting of X99XD, X993CS, X99XK and X99KK. 


S3 

7. Itee acscsoacding to ssbt of ttj& peeoeding claim, i«l*sa?edn the vaziant com- 
pociaee at least o»e furtbesr «odll£icettim. 

a. IKse accsQKding to claim 7, the fucther laadificatiGn ie pecfocmed 

5 in a poBitiOES sdlecfced firoro tte gssaap oeaisisfcii^ o£s aiaBtitufcim in posi- 
tion 99, sjito^tiftdm ia ijosltioi X33, suijgfcitwticai in poeiticst 143, sub- 
stitution in positim 167, scfcstit'uticn in positicxi 170, saibatitutim in 
position 194, lus^eticsi i>etsisea> pcmtioos 42 arsj 43, inssrticai betwe^ po- 
aitiow© i29 sa»J 130, insejAim Ij^ase^ psaiticsas 216 aaJ 217, insertim 
10 fcetween 2X7 ^ 218, M»i oixebdxs&iasm tihBEeof , 

9. Use accxfi?di£g tx> disam 8, vahesceifii tibe i^arlaaat la selected from the 
9£Oup coaosietliig c£ 

IS a variant coaprisir^ an iissertion o£ at least cua e«aditional amino acid 
residua b^aseesn poeitlosss 98 doad 39 «Bi£i furtl^ ccxapcisirQ a aubatitutim 
in positianB 133 and X43« 

a wiant osupdaix^ m insertica o£ at leaat ooe additio»aa amino acid 
20 xeaidue betwe^ poaitijana 99 and 100 and fixctlssr oosjE^risisgr a adbstitsiitioa 
inpoedtion 

a -warisnt ocx^xcising m, inserticsa of at least aae additioml andno acid 
maidue bet^^ai psaltics^ 98 as)d 39 and fisniimc <mgsdsixQ aubstltutions 
25 ixt poBitions 167, 170 ssd IM, 

a variant coraprising an inseart^icai of at least aae aada.tifl«al andno acdd 
reaidixe ]?etwam jpositicm 99 and 100 mSL fat&m: aaopduedngr an insefttim 
of at le^ ewe adk31tic«ial aaino sasSd ss^iiias betssseen positloaa 216 aaad 

30 217, 


S4 

a variant csoepcisiie m iusraction of l««Bt cs» »aaiti<sml anujno acid 
xesicbs isetween positicsifis ^ sssi 100 aood furttsssr coRpcisixigf insiertion 
of at least caxi addblticnal 9i^xx> acM resldj» Jbetwem poeitixxm 217 and 
218, 

s 

a 'varianC 03R5>risii^ 3» ingerticai of at least cane acidities^ mdao mid 
residue between poeiticcis arid 100 ^csi further ocwprisiag an imertiati 
«C at leas*; one adaiticoal swsino acid zsasiaae befcween poeitioos 42 and 43, 
and 

10 

a varianit ooufsdsljag aa i»s«ctim of a* least one aaaiticwal araUao acM 
residue betseeea posltisgm ^ and 100 and fortlmr ccifpriBing an ina^ction 
of at least esse additioxml m&ao acM residbe between |>C)iSi.tionfi 12$ and 
130, 

15 

10. Use accoi^ing to any of the preoedii:^ claims, wherein the 
parent aubtilase belongs to the »ub-gi«mp I-Sl. 

11. me according to claim 10, «Kttareitt the parent subtilase is 
30 selected from the ^pxsup consisting of BSS168, BASBPN, BSSDY, and 

BLSCAR, or functional -variants thereof having retained the 
characteristic of si^db-group I-Sl* 

12. Use according to any of claiss wherein the parent 
25 subtilase belongs to the stO^-group 

13. Use accojsiij^ to claim 12, wherein the parent swbtilase is 
selected from the groi^ ccsisistlsB® of msmx, BAPB92, 
TVTHSR and BYSYAB, or functional wrlants thereof having 

30 retained the characteristic of safo-group I-S2. 


95 

14, XJ&e according to claim 13, wshsreia the pairent sutotilase is 
BLSAVI ism IB HO: X) . 

15, Use according to claim X4, ^bereixx the variant Is S99SD + 
5 S99A. 

16, Use accordii^ to claim 14 , herein tfee variant is S99SR + 

10 17, Use according to claim 14, wiserein the wriant is ASSAS + 
A133B + 

16. Use accoording to claim 14, whereia tfee variant is A98AT + 
Y1«7A + R170S + AX94P» 

IS 

19. Use according to claim 14, «&erein tlia variant is S9BSD + 
S99h + P129PD. 

20. Use accordix^ to claim 14, «*terein the variant is S99SD + 
20 S99K + S2X6SP. 

21. Use according to claim 14, i^berein the variant is S99SD + 

S99A + S216SDP. 

S5 22. Use according to claiai 14, wfaerein the variaat is + 
S99SA + 1*2171*?. 

23- Use accordiag to claim 14, ^e^T^ln tlm variant is S99SD + 
D42DN. 

30 

24. UBa according to clairo 14, wherein the variant is S99SD + 
S99A + m2m. 


25. A subfciXaee variant selected £nm the gix)U£> oaosdBting o£ 

a vsadsaA oonprisiiig at leas^ aoB s^tlcnaX rndtsa secid x^eaitlute ia the ac- 
5 t±v« site Cb} !LcJcp ooEEe^osiij^ to the lij^cfciott <^ at least ane addi- 
tional atttiMo adct iceslxfeie toetvs©^ positions 98 and $9 said furthar oexi^arts- 
ixsg at least one addlticnai isDdif ic^icsi {B^SBIff maitjering) , and 

a variant cso«prisii^ at l«aet ewe asBiticaaal auto acid residue in tfae ac- 
10 ti-we site Cb) Xoop carcespcndijigf to thfe Imertiaa of at least case addi- 
tiooal andno acid g^idt,ift iaetweai positions 99 and XOO and further csom- 
pxlsixg at leaat oraa additianal isodLf ic»ticai (ESasor xsndserlng} , 

^ftasre the -vBaciant - whien tested in tiie *Ovo- inhibition Assay" die- 
is closed in Bxaii^le 4 herein - had a Kesidual Activity of at least 
10%. 

26. Ihe variant according to claim 25, wbere the variant has a 
Residual Activity of at least 15% , preferably at least 20%, loore 

20 pcKieferably at least 25%. 

27. The wriant acayrdit^ to claimB 2S aa& 2& havisc© the characteristic as 

definsi in an^ of claim 9-24 

25 28. A eutotilaee -warisBat as defined in of eiaiiBs 9-24, 

29, An ijBolated im sequence ojoodii^ a awtotilase mciant as defined in saasr 
of claims 25-28. 


30 30. Ml eapcession -^ecbor cat^iMisg the laoiated im ^(gperice of claim 29. 


31. A ndceol^daX liosit oeU txw^fjtmdt with the espE?^sicn irectoar of claim 
30. 

32. A odjcixoislal boat cell acxxjKding tx» cOaim 31, fMdb is a b^cteadum, 
preferably a Bacillus^ especially a S. lastnar. 

33 . A micrdbiai host cell acscsotrtJasig to claim 31, is a fungus or 
yeast, p)ix£m:eS>ly a filmiKSbQus tuc}gp»«. axi &s|>ex^llus. 

34. A m^bind for £iscx]ducii@ a mtkdlsm wriant acxxsnding t» any c£ claAm 
2S-27, ^iserein a host aoaardijag to ai^ cOaSias 31-33 is axLtxaced under oon- 
diticns oogoduKlve to U3e ««{{res@ioga and sessax^txi of said variaixtr and the 

35. A cleattiag or det:ergent coaiposition, preferably a laundry or 
dishwash ccMf>03ition, ccflHf>r±aizsg the variant accsording to any of 
claims 25~:2S. 

3€. A c<H!^position acicoxdingr to claim 35 ^ which additionally 
coniprises a cellulas«^ a lipase, a cutinase, an c»dLdoreductase^ 
another protease, an a»^laee or a saixture thereof. 

37. Use of a irasriaat as defined in any of ciaicss 2S-28 in a 
cleanixig or detergent ce^B^B±t±ca&, pre£e3^bly a laiindry and/or a 
diehwash cos^aition. 

38. A taethod tar resMval of egg staina froiro a hard eurface or 
from latmdry, the i^tAaod <s5«eiiriaii3Q coatactiia^ the egg stain- 
containing hard surface or the egg stai»~containing laundry with 
a cleaniisg or deterg^t co«^osit±oi!i, preferably a laundry or 
dishwFash coc^aition^ contaiiiljjQr a sufotilaee -oariant compriaing 


least one additicasal amino acid residue in the active site 
loop (b) region tixm position 95 to 103 (mSBm isusdbering) . 

39. A raetliod accordir© to claim 38, wijerein the v^xiaat has the 
5 characteristics as defiiued in any of claiias 2-24. 


40. A method according to any of claiias 38-3^, wherein the 
coroposition additionally coa^riae^ a cellulase, a lipase, a 
cutinase, aa ojcidoreductase, aiK>ther protease, aa amylase or a 
10 mixture thereof. 


41. Use of a cleaning or detes^nt ccssposition, prefambly a laundry or 
diahwash csoBi>c»iti<ai, oantainii3g a sutstilase variant ocssprising at 
leaat oae additioztal amino acid residue in the active site loop 
15 (b) region. frc»« position 95 to 103 {BASES*! xwarBberija^) for 
removal of egg stains froa? laundry or front hard surfaces. 


42. Use according to claiai 41, «iasrein the variant has the 
characteristics as defined in any of clai]«» 2-24. 

43. Use aoootditsg to assg? of claim 41-42^^ «Jie»ein the csoBfwsition 
additicmally c%»^prie«s a celltilase, a lipase, a cutinase, an 
oocidoreductase, another protease, an anjylase or a mixture 
thereof. 


25 


1/1 

Sfo: 1 10 20 30 40 SO 

NO: SO 70 00 90 100 

10 

NO J 110 120 130 140 150 
b) SGSVBS3:i^a30C.EtlgO»N^^ 

15 NO: 160 170 100 190 200 

No: 210 220 230 240 250 

b) PGVKVQSTSTGSTJ^LSGO^ 

No: 2S0 270 275 

25 b) mrkTBLmrmmsahvmsfiATs. 


Fig.l 


<X30> «ttbtllase vari«Bt;» hevi»g «» i^patoved performsEOce oa 
egg stains 

<130> 6X08.2lO4-«O 

<140> 

<160> lOS 

-<170> Pat«o.txa Ver. 2.x 

•iZtt» X 
<213.> S 

<2i2> vsa 

<213> Artificial S«Qu««M3» 
<220> 

<323> De0<£riptic»i of Artificial iSeqp»s»eet »(aB»u:lat«r«i 

<400> 1 

Oly 01y Z^«f %la Ser 
1 5 


«210> 2 
<211> 21 

<213» Artificial Sequence 
<220> 

<223> Deacripticsft of Arfcificial S«s(iq«5rw5es SSttse ^iwer 
<400> 3 

cagaag^tgt 0gac9C9ctt 9 21 


«2lO> 3 
<211> 50 
<2a2> wm 

«213> JLxrtiflclaX Sacpumea 


1 


<220> 

•c223> Pescxriptioia of ftrtificiaX seqecsoce: jf^tiseose 
priner 

<400> 3 

ctgcacgttfc acsesgsgtg cgacaatgfce aaggcetrggg ccatactgtH 50 


<210> 4 
<2X%> S2 
<212> UNA 

<213> ArttticiaX seqaeooe 
<220> 

<223> »«»crlpti«m of Artificial Seepieawjes «ea«« j>riiwsr 
<4«0> 4 

ctcgataeag ggatatceac tcatccasat ct«««o«»t% ttcgtgst:»ss eg 52 


<210> S 
<2tX> 40 
<2I2> xaiA 

<213> Artifici&l Seqtt«nc« 

<220> 

<223> D«sc3riptl<»i of Arfcifieial Sequence t AatiMSXSse 
prister 

<400> S 

cogaacctgai aceatcosicrst ^cccc^^sa etttaacagc 40 


<2io> 6 

<211> 36 
<212> XRSIA 

<213> Artificial Sequence 
<220> 

<223> DescriptioQ o£ Artificial Se^Eosace« AntisenBe 
S>ria»r 

<400> 6 

0»(scscaiases ogtttttttE:si tt3»tt:«s«sg osttsre 3« 


<210> 7 
<!211> 32 

3 


<212a. mh 

<2a,3> Artificial Seg:«sa<» 


<223> I>e8C3ri»fcio» of Arti£ici«i S&qptmcmt Ant:ises«« 


<400> 7 

tgaaccsgctg stgssgccfea ggactttaac m 


32 


<aj.o> « 

<2H> 22 
<213> laiEft 

<2I3> Artifici«a Seqvfe»e»( 

<333> JtescriptloR <3(f Artificial Ssqaencet *ati»*SH«» 


<210> 9 

<211> 21 
<212> DMA 

<:213> Artificial gegg e gi c c 

-:220> 

<223> iteBoriptiott of lurtifiei»i fiteijjteaaces ssbjms sMcl««ir 
<400> 9 

cagaagatgt sgisescgett 3 21 


<2i0> XO 
<2I1» 33 
<2I2> OKA 

*5213> Artificial ge<3«*«stc«! 

<230> 

<223> Descriptieai o£ ftxfcificial Se^eace; «»t:i»ea6e 


pria»r 


<400> 8 


gattaacscg tt3cc«Ecttc tg 


22 


{Htiner 


<40Q> 10 

gacc^e^ct SFaa«ecjt3ag Cggcgcctag gae 


33 


3 


<210> 11 
<211> 22 

.<212> vm. 

<213> ftrtificisi S«iga«nce 
<220> 

<223> Peserlpticaa of Sartificiad Seqwences Jintiaenae 
primer 

<4«0> 11 

gattaacgcg ttgccgctte 22 


<210> 12 
<i2ll^ 27 


<220> 

<aa3> Description t»£ lUrtificial SaaJOHSMttc^; S«»jS« jarimr 


<400> 12 


<210> 13 
<211» 33 

<213> Artificial 8«e^«SH3e 
<2Z0> 

<2Z3> DeBcarfptlOiisi o« Artificial Sequence* AatisesKw 
primer 

<400» 13 

gaccgaacct gpaceate^ te^sccctag gac 33 


<2tQ> 14 
<211> 27 

<zxz> 

<213> Artificial Se*3a«nc» 

<a2o» 

<223> Deaeriptioa o£ Artificial Se^ences Aatisesase 
primer 


4 


<210> IS 
<21X> 27 
<23,2> 

<213> Artificial 


<400> 15 


<2ii> e 

<212> VSX 

<213> JiJftifieial Seqi»ra«3« 

<a23> D^Btatii^iim e£ iSxtificial sn^ex^: iToceeeXaem-tt 

<400> 16 

Ala Oly Lys &Xa Sex £«eu 
1 S 


<;210> 17 
<211> 70 

<2i2> vm 

<213> Artificial Setja^oce 
<220> 

<223> Deacripfciisa artificial Segpasnce; Jet:istsB»« 
primer 

<400> 17 

ccattccaat ^t^&sgeaaa teg^gstStte cgaafiist^ft eogn^sgt&c cogetaggac go 
tttaacagcg 70 


<2H» la 
<21i> 44 
<2i3> DHOk 


S 


<213> Artificial Seqptence 
<220> 

<223> DescriptJUxa of S>rti£icia2 Sequence: Jlntisease 
primer 

<400> 18 

aacscctcta siaagtcgoge tatt«uaK»io«. ttaetcgast 


•:210> 19 

•^sia^ Dim 

<213> Artificiai Segueacje 
<220> 

<233> JJeecxijj^ties o£ Artificial Saiju^tica: Atri:ia«aa« 
pximtv 

<400> 19 

aacogcacagi cgttfctti^fca tt^attaa<^ cstt^c 36 


<210> 20 
<211> 21 
<212> xmA 

<2i3> Artificial S«g«e»c« 
<220> 

<223> Deacripticaa of Artificial Se^pjence* Sease pciwer 

<«00> 20 

cagaagafegt ^i»<i^ett g 


<210> 21 
<211> 32 
<212> DSA 

<213> Artificial SAqaaace 

«:22(» 

<233> Descrlptim o£ Arti£icial SaGpiauea; A&tlsease 
priawr 

<400» 21 

aacogctggt ggegtcte^ actttaaxaag eg 32 


44 


■e210> 22 
<21l> 22 

<2i2> om. 

<213> jsxtificlal Stetsuenee 

<220> 

<223> Bwwcrtpfcioa o£ Artificial Sequence: Itotisflawft 
<400> 22 


<210» 23 
<211> 21 
<212> SaHA 
<2X%> Artificial 


<220> 

<233> »e«crlptio» of Artificial S«^p*«»ee: Sesose priaKr 


<400> 23 


<210> 34 

<211> 32 
<212> im. 

<23.3> Artifitdal Se^juesnee 

■saa3> DcBoription o£ Artificial Seqaencft: Aatisanae 
primes 

<400> 24 

aacosrctiSSrt: gscttxEtasa actttaaeag eg 


<210> 35 

<23,3,> 22 

<213»> Artificial S«qa«»i.ca 
<S!20> 

<223> Deseris^tlon; o£ Artificial S»<3ttetscsei AntisesxaMS 
prijaea: 

«400> 25 

7 


<210> 26 
<21l> 27 
<212> Em 

<23.3> jaxtlficlai Sequeac» 
<220> 

<223> tiegcripfclott of Artificial Sequawe* S«a«« jwrljsRftr 
<400> 3« 


<210> 27 
<211> 4 
<312> PRT 

<213> ArtiiEicial Sequence 
<230> 

<40CI> 27 
Ala Oly oly 

X 


<210> 38 
<211> 30 
<212> DN% 

<213> ArtleiciaX Seqpteace 
<220> 

<323> mmGX±ptl&& 0t JS^ifieial S&snesns&t AntiaaoaQ 
<400> 28 

aGogaaccts a^octsK^t cgcccc«ag@ 30 


<210> 29 
«211> 21 
<212> im 

<213> Artificial Seqweoce 


22 


<220> 

<223» Oescriptl<m ot labitidsX S«K3ti<ene«i Sesse primer 


<400> 29 


<2X0> 30 
•«311> 33 

<2a.2> tm, 
<213> Artificita 


<223> Descxipfciss* o£ Srtifici^i seguaacet Jbatiseiuse 
prliBer 

gaccgsacct sagccctcsi^ t00C0ect«s gac 


<210> 31 
<211> 22 
-eS13> nijl2lL 
<213> Artifici«2 


<220> 

<223> BsKerlptioa ot i^tificial Seq)i»H»»e« Jtoti««njie 
priner 


<400> 31 


<210> 32 
<211> 32 
<212> tXth 
<213> Artificial 


<220> 

<233> DeseriptloiS of Artificial Seq««Rcej !8«»s« prin* 


<400> 32 

«o<!tt»:gc!Ga ^jtgp^isactc tcga^c^aa^c 


<210> 33 
<211> 30 
<212> ISMA 


<213> Artifici«l Segueaoe 
<220> 

-e233> Descr^ticsa of Rxtlflciai S«qnences Aafciseawe 
<400> 33 

acagcgtttt; tttatt^att ajic3)99t;t:gc 


<210> 34 
<211> 39 

<213> Artificial Se<aueace 
<22Q> 

<223> Ihwcafiptim o« Jttrti£ici«a S««pM«c« * s«ase prii»eaf 
<400> 34 

aaastcotag gggccgcega cggttcasgt teggfceage 


<210> 3S 

<211i> 27 

<3i2> turn 

<313> Artif ici.«l S««|tHatje« 
<220> 

<a23> P«flt3ri{>t:i<»t of Artificial S«^pie»cet Sense $dciiiter 
gagttaagcc cagaagatgfc ggaegcg 


<210> 36 
<211> 32 
<2t2> Jum. 

<2a.3> Arti£i<?ia3, SeciiBssee 
<:220> 

<:223> Descripfcioo of Sarfcificial S«N3tt««ce: e«»se prin«r 

<400> 36 

tgttaate^ gcsaa«t«ca gsggogttcl: t9 


<210> 37 
<213s» 30 

10 


«212> msk. 

<2li> Artifiem sequence 
<220> 

<229> Description o£ Artl£ioi«}. Seq««sK!«« Antiseasse 
pria»r 

<400a> 37 

ecagcgtttt tttattgatt aati^c^ttge 30 


<210> 3,e 
<2ll> 275 
<212> PRT 

<213> B. ira^loli^facieiis (s«l»tiXisin a99rO 
<400> 38 

JUa mn Sar VSil Tyr OXy ^ Ser 01» lie Ala »rt> Ma Iwa 
IS 19 IS 

Hi« Ser Cla (3Xy Tyr ?!%r <Sly Ser asb vaX Lys val Ma Val Xl9 Asp 
30 25 30 

ser &ly tXit m> $BT la&s 1^ Ma» tifa Val Ala Oiy Siy &1* 

3S 40 45 

Ser Met Val Pro Ser SXu Shr A»» 1*9 «be ax» »sp Asa Itea S«r His 

50 55 60 

aiy THix His Vai Ala Oly Thx VSsl Ala aia l.ea Asa a«b Ser He Sly 


val l«tt my vsslL Ala !!to> S6* Ala Ser !Ey» Ala ¥al l.y» val Leu 
8S 95 

dy Ala Asp Sly Ser 61y OXn tyr ser -Xrif lie lie Aaa Sly Xle aiu 
lOe 105 110 

IScp Ala lie Ala Asu Asa Het: Vai lie Atnt mt Ser £«» Sly eiy 
115 120 125 

Pro Ser Gly Ser Ala Ala Leu 1^ Ala Ala Vai Asp l.y» Ala Tal Ala 
130 13S 149 

Sex aiy 'ffial Val vai Wl Ala Ala Ala my Ham m.VL my titr Ser Sly 
145 150 X55 1^0 

Sex Ser Ser ■^r Val «ly Tyr »ro Sly iy» Tyx »eo Ser Vai lie Ala 


1«S llfO X7S 

Val Sly Ala Ifal aa^p Sear Ser fisaa, Gla Stocg Ma Scar P&e Ser S«ar val 

ie<j las 

Gly Pro Si« I«« Asp ¥al «et Ma Pro Giy Vstl Ser lie Oln Ser Thr 
19S 2ea 205 

Leu Pro Gly &sa fiys Tyr Sly Ala Tyr eiy ■aJar ser Met Ala ser 
210 215 226 

Fvo His Via Ala oiy 3a« Al* Ala Ihbu ia« i.^ Ser I.y» nix Pxo Asn 
225 230 235 2«0 

Ttp «Mf Aen ISir Ola V«l Ascg Ser S«r i«a Olu Asa Thr Tbr ^Chr »y» 
2«5 250 3S5 

l.eu Gly Af^ S««r m» Tfr Tyr m.y tys aiy l«w Xl« Asm Val »!» M« 
260 2SS 370 

Ala Ala Gin 
275 


<210> 39 

<211> 39 

<212> UNA 

<2W* Artilfieial i 


<a:33> J)escx£pt.£oa: of Artificial S«q««»e«« Btamtt mariner 


<400> 39 

aaAgtcctag gggKcgcc^ cgstteasst te^steasc 


<210> 40 
<211> 27 
<212> SNA 
<213> Jirtificisa 


<220> 


<223> PeacriptiffiB of Artificial B^^aiexx^t Se»se pri»«7 


<400> 40 


12 


<210> 41 
<211> 27 
<212> mA 

<213> Artificial Sc^pienoe 
<22Q> 

<223> Deecripfeian oC Artificial Saqptence; ateam pxivrnx 
<400> 41 

gagttaaaec eagaasatst sigatcsosr 27 


<210> 42 
<:21X> 40 
<212> mih 

<213> Artifici*! S«^p*ac» 
<220> 

<233> Description Of JUftifieial S^«»cei Ant±»e»«a! 
<400> 42 

costaaeetsiat aecatccsogF 3cccct«gga cl:t:tes«ustt.9C 40 


<210> 43 

<211> 3S 
<212> Dm 

<213> Artificial Se^eaoe 

<223> Seacriptdoa c£ Artdfieial Se^^pwueet Antiaense 
printer 

<400> 43 

gatgtaccgt ttaaasggift $e9««t«t:gtt gaaoe 3S 


<210> 44 

<211> 3S 

<;213> Artificial Seqpieaice 
<220> 

<223>- Descri)pti«a of Arfcificiai S«gaft«cet Antisense 
pciiMii: 


13 


<400> 44 

oaccgcacag osttttetta. t;ts«tt>etacg ogttsc 3^ 


<210> 4S 
<211> 27 
<2X2> JJMA 

<2ii> Artificial Sequ«noe 

<23d> ttesearii^ticfti e£ Artificial Seqpianotti Sobbs primer 
<400> 45 


<23.3.> 40 
<212> VlSSOk 

<213> Artificial Ss^pjaoce 
<220> 

■c333> l)escri$>ticai o£ &xt:i£icistl Sectoatiee: Unfcistoise 
primer 

<400> 45 

ccgaacctga accatccgcs gcccckagga ctttaacagc 40 


<210> 47 
<2il> 3S 
<313» tm. 

<213> Artificial Se^eaastse 

<223> l>eBeripfci«it of &cfeifioial S«t«i«nce« jli»t;i«m«« 
primer 

<400> 47 

gtaccgttta «i«99«togct ggcaafcatgtt gaacc 35 


<210> 48 
<2ii> 36 
<212> msA 

<213> Arti£icia3. Se^pieaac* 

<220> 


14 


<223> D8Scr%fcio» of Siirfct£ici«a S«gws»cet mt^immm 
<400> 49 

ascogfcaca^ cgttttttta t«gattaacg ogttgc 36 


<210> 49 

<2tX> 269 

<213> Bacill«B KasttUS (SJ»S>tlll«ia 3SS) 

<400» 49 

aia ai» ser val Pro ^Ttp Giy Xle iSer Argf Val GI« Pro Ala Ma 
IS 10 15 

Hie JWtt Aeg Oly 3>su S&r «ly S«r ely Val l.y» Val Ala Val hea Mt^ 
30 25 30 

1S»r eiy lie Ser "Slar Sis Pro Raip lasa Aaa 11« Jupg Oly Oly Aia S«r 
35 40 *S 

Pb^ val Fxo aiy <31a Sariebr <3l2i Aa^ Sly A«& Gly Hl« Oly 1!hr 
50 SS «9 

Mb Val Ala Sly l&r lie Ma X.eftt jUfia Saat. Ser lie SXy val lam 
65 70 7S 80 

«ly Val aia S«r Ma aiu l*e» Ty« Ala val V>»1 I«« Oiy Ala 
S5 99 9B 

S«r (Sly Ser 6ly ^tr Val Sew Ser lie Ala Oln Sly Lcsa aiti Txp Ma 
100 lOS 110 

Qly Ash Asa Qly Htet Hi» Val Ala Asm lam. Ser liesn Gly Self P*?o Ser 
lis 120 125 

Pro Ser Ala Thr lisa ei« ai» Ala Val Asa Ser Ma 'SESir JB^r Asg <31y 
130 135 140 

Val Val Val Ma Ma S«r Sly Aan Saar «iy Ma OXy Sax ll« Sejr 
145 150 iss ISO 

Tyx »«> Ma arg lyc Ala Aoo Ma »et. Ala SWI Sly aOa Ttor oOa 
ISS 170 17S 

Asn Am A»» Aegr Ala ser Pisa s«e Ola lyr Sly Ma eiy i«u A)^ il« 

180 iSS 190 

15 


Val Ala Pro Qly Val Ran val «Xa Ser «a: Pipo aly S«r Hur Tyr 
195 200 205 

Ala S«r J«tt a«tt «iy ISur SerHet ia« «»r Wo His Val Ala «ly Ala 

210 31S 32Q 

Ala Ala I«8. Val l>ys ^In I^s Aas Pxe i^r Tx^ Ser Aatat Val He 
aas 330 23§ 240 

Arg Aan His l«a tya Am "Stof Ala tbr Ser I«tt «ly S«Jf lEiar Astt t>«sa 
245 2S0 355 

Tyr Oly Sex Oly Leu Val Aaa Ala Ma Ma Arg 
3«9 3«S 


<210s. 50 

«211> 27 
<212> tWA 

<213> Artificial S«^«it<se 
<220> 

<223» Xie«cri]»tlcm o£ Artificial SeqpieBoei Seoae pKlnmt: 
<400> 50 


<2lO> 51 
<2ia> 40 
<212> UNA 

<2ld» Artificial Sai^nce 
<:220> 

<a23> Beaciriptioa o« Artificial Sagaaaces Aatlsaswe 
printair 

<400> 51 

ccgaacGtga accatccgcs gcccctagga cfcttaa«ag« *0 


<210> S2 
<211> 3S 
<312> jsm 

«213> Artificial SaqtMutca 
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<220> 

<333> neacariptJioa of Artificial Saqswaaces itotiaaftse 
primer 

<400> S2 

gtgtggcact tg^cgagtca 9ggcttcct& aaetc 


<2i0> S3 
<211> 36 
<2t2> miA 
<213> ftetificiaX 


<22d> 

<233> Oe»crijp«^iQ9Ei of Artificial SeqiMNBce? Mttisesse 
prim«r 

<400!. 53 

aacogcacBS egtttttttet ntsattaaeg cgtt:^ 


<210> 54 
<2a3l> 27 

<3i2> mm. 

<313> Artificial 


<SSO> 

<223> t>escriptioa of ftrti£icial Sem^iuBxs&i Sotusw prJjsser 


<400> 54 


<310> ss 
<311> 40 
<«212> EMIl 

<213> iwbi£i«i&l Stt^mxas^c 
<330> 

<223> »e««ar3S>t;i<» o« Arfcificial Secpsaaee* Jwti»«B8e 
prisswr 

<400> 55 

ccgaacotga aeaatrecgi:^ gcccx^a^ ctttaaoaso 


<21<l> 56 
<211> 3S 


wo 01/44^ 


<2X2> TOm 

<213> Artificial Se^«sae« 

«223> Desc3(ripti<m of lotificial Seqaeiicei totieeose 

primes 

<A00> 56 

gtgtsgcact tgg^ssatcga sgtscttecfea aacte 35 


<210> 57 
<211> 36 

<213> ftrtifieiaJ. SaqpMosce 
<Z20> 

<233> Pei»cria?tioo o£ Jkrtifielal S»^acej fiattsease 
priner 

<40(» S7 

aaccgcacas cgttttttta titesatttaAcg ogrttgc 3« 


<2io> se 

<211i^ 27 

<2i2> mh 

<213> Artif ieisl $«<3a«stoe 
<220> 

<323> Descxis»ti<«a of iU:tifici«l fieqa«Rces SmtBOi peima: 

<400> sa 


<210> S9 
<211> 40 
<212> 13MA 

<2i.3> iurtifi«i«l seqaenee 

<230> 

<223>. Desearliptfeioit of a*t:i«ic±al Se^eosaas aatls^se 
<«00> SB 

ccgaacefcgft aocafcccsosF sceectaagm ett;4»»»!C«sf«! 40 
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<211> 13223 

<2iz> xm. 

<2X3> Artificial »n^<moe 

<220> 

<223> Desejrj4»ti<m of JWrtificial S«q^«KS«i yOSSs B. coli 


<400> «0 







aattccggcc 

caacgatgpgfc 

tgatttccgg 

gttgao^cc 

ggcgg&acca 

aggggtgafcc 


ggfecggcg^a 


tgcggcgaigt 

gcgssfocttc 

ttaaggeogg 

gttgctaccjg 

120 


caactgccgg 

cogccttggt 

tccccacfcag 

ccagcogcct 

ttacfctccgg 

180 

aogccgctca 

cgcccggaag 

tgtt^tgagg 

attataatca 

gagtatattg 

aaagfcttcgc 

240 

gatcttttcg 

tataattgtt 

ttaggoatag 

tpgcaatcgat 

tgtttgagaa 

aasasgaaga 

300 

acaatutctcc 

taatatttagt 

et<eatataa£i! 

tttcaaagic^ 

ctagaaaage 

at:att«acaa 

360 

oatccgtafce 

«cgttasc%« 


ttcttcttofc 

ccat«»aa«il£ 

«cct;tgt;ct:g 

420 

tc»toasraca 



agactgtces 

etsgtsgtsaaaci 

ataaggaafca 

480 


Sfttautattt 

ggtattttta 

&cfigasc«^ac 

agtagtctgt 

eeeataaaaa 

540 


tctgacaggc 

gacacatttt 


ttccccccaa 

caataataaa 

600 

tactgatat0 

taaatttacaa 

t&tgtataag 

aaaasgag:^ 

ggagaggaaa 

eatgattcaa 

mo 

aaaosaaage 

ggacagtttc 

Stteagactt 

<Slt«giett«tgt 

atgaetatac 

attttatacc 

720 

aaacatfttto 

fctttactaate 

ectcstccttt 


tttgcttfecs 

eetgtasuMig 

780 

eaagtctga« 

caogaat;aca 

goac^ctgfet 

atttgtcagc 

tifcgccsgatta 

caaaaBcate 

840 

a^cogtaaat 

ggcacigc&ga 

bgca^tattt 

tgaat^gtat 

acgccgaacg 

acggccagca 

S>00 

cgtgcgacaa 

taaacagtca 

aacggctsat 

gtttttgts^ 

toggeafctfca 

ccgtgogact 

9€0 

aogtcataaa 

acttaccata 



ttggaaacga 

ttgcagaatg 

1020 

afc^Ciggaaca 


taacttaacg 

ttaaiyitttg 

tttcccaata 

ggcaaatctt 

1080 

tctaaotttg 

atapgtttaa 


aaegftisttac 

tacgccttge 

aaatagccta 

1140 

afetgaattge 

aattataaac 

aaagggttat 

ccsgtttagaa 

agattgaaac 

tatscaaatt 

1200 

actaecaget: 

t:ssasaagtt: 

ggfcataaaaa 

fesaggagsga 

aaisegaAt^ga 

agaaaoogtt 

1260 

ggggaaaatt 

gfeegeaagea 

cogcactact 

catttctgtt 

t.gatggt4:^ 

acctgttcaa 

1320 

ccatattttt 

actcctcccc 

tcggcfctact 

tcfcttggcaa 

cccctfcfctfcaa 

cagcgttcgt 

1380 

ggcgti^atga 

gtaaagacaa 



atcggetgct 

gaagaagcaa 

1440 

aa^aaaaata 

ttfcaatfcggt; 

tttaatgagc 

aggaagctgt 

cagtgagttc 

^aga^aag 

1500 

cgaaaatcaa 

gffcagctagcg 


ctfcciiCcgtt 

tfccfctttfeafe 

aaattaaccg 

1S60 

aaattactxg 


gfciseictcaaa 

catofcfcgfctc 


tgacgaggtc 

1620 

gc<»ifcfcct:ct 


ggaagtcs** 

atts^fctge 

ttasatgaatt 

tigaaaogatt 

1680 

cctgttttat 

eogttgagtt 

atcteegttt 

actpgctocag 

cggtaagaga 

gactccttct 

1940 

ccttcagctt 

taaottaacg 

aagtactfcaa 

acttfcgctaia 

ggacaaaata 

ggcaactcaa 

1800 

aagccca^aa 

gatgtggacg 

cgcttgaact 

cgateeagog 

attfccttafca 

tfcgaagagga 

18S0 

tgcagaagta 
gcgaactl;;^ 

acgacaatgg 
gctaggtegc 

cgcaafcc^gt 
taaagaatat 

«i?c«tgggga 
a«cttctcct 

tteg3>git.ett 
acg^esctisafc 

ctacacctgc 
tgetgttacc 

1920 
1980 

gcgttuft^cca 

tsgtaeccct 

attagticgfcg 

tgcaagcccc 

agctgcccat 

aaccgtg^at: 

2040 

tgacagrfttc 

tggtsftaaaa 


tegatacssef 

gatateeaet 

eatccagatc 

2100 

taatcggcac 

acgttfcogggg 


ttggcaccta 

act0tccaa0 

accacatttt 

2160 

caacgacagg 

acfctat:gtcc 

etata^t::ga 


taaafcatt:*® 

ti^^fcggoEfcsa 

2220 


IS 


agctttgtac ce^sggaacc gtcgsctoaa gatgggaat^ ggeats^ac gcatgtggcc 2280 
gggac^tcg ctgcfcfciawMi afcttet^asfc ascaccgcgt fccsaaaewfeg gtcccscttgg 2340 
cagctgagtfc ctaoocfcfcac eogtaccgtg cgtaeaoegg ecotgcfeagc gae^iaaattt 2400 
caattogatt ggegttctfcg gcigt»gcfc<;<s t^segofegag ctatacgpct^ ttaaagtcct 2460 
agggg«:gagc ggtfecatggfet cggtcagctc gattgcccaa gfctgtagctaa ccgcaagaac 3530 
cgcafccigagg atcgcgactc §atst3<^c aafcttcagga tccccgcfccsg ccaagtcesaa 2580 
gccagtcgag ctaaccRigtt gfgafctg^ssafc gg^agggaa c««fcgps«mfcg cacgtjtgcta 2640 
atttgagttt aggtaagccct tcgccaagtg ocacacfcogra soaagetgtfc aatagcgcga 2700 
cctaacctta cccgtccctt 3tfeaccst»c gtgcaacg^t taaaetcaaa tccttcsggga 27fi0 
agcggttcac ggtgfcgagct jsgrttogaca* fctafccgcgct cfctcfca^ass csfefecttgtt 2820 
gtagcggeat ctgsgtaatfcc asgfegcagge tcaatcagc* afcec^<^cg ctacgt^aac 2«80 
gcaatg?fcag tcsg^gctac gsagafcctcc g-CJaagaacaa catcgccgta gacccttaag 2940 
tccacgtccg agfttagtcga taggccgc^fc gafcacgcttg cgttaccgtc agcctcgatg 3000 
tgatcaaaac aacaaec^cg ctascttfet« acagtatggc gcaggccttg acattgtogc 3060 
acccggggta aaagtscaga gca«*t*isc!? aggfcteaaca actagfctttg fctgttggogc 3130 
9atcgaaa«^ tgtcatacog cgtccss»«c fcgt««csscat tgggeseooafe fcfcgeaegtct 3180 
egtgtatigss tccaagttgt tatgccaget t*««cggfe«c atogatggcst aeteeteatg 3240 
ttgaaggtgc ggccgccctt gttaaacaaa agaacccatc tt.ggffccta«t; gt^ftoaaattc 33 OO 
atacggtcga afcttgcc&feg tagctaccga tga^pagtac aacgt«ea«g ccgsoa99«* 33€0 
eaabttgttt fccfcfcgggtag aaocagatta cacgtttaag gaaaceatefc aaagaatacg 3420 
gcaaetagtfc tagsfaagcac gaacfctgtafc ggaagcggatc ttgttaacgc agaagcggca 3480 
acgcgttaat caataaaaaa ctttagta^ tttctfcatge egttgatcaa atccttcgtg 3540 
ettgaacata «ct«ogeet;g aaeaattgess tettegce^t: t^isgeaatta gttatttfctt 3600 
acgctgtgcg gttaaaggge acj^«gtt:t;t fcttpgfcgt«tg gateagcttg gcgtaatoat 3660 
ggtcatagct gttfccctgtg tgaaattgtt atccgctcao tgcgacacge caatttcccg 3720 
tgtcgcaaaa aaacacatac ctagtcgaac cgcafctagta ccagtatcpii caaaggacae 37B0 
actttaaoaa taggcgagtg aattccacac aacatacgag ccggaagoat aaagtgtaaa 3840 
gcctggggtg cctaatgagt gagotaaccc acattaattg cgttgcgctc actgcccgct 3900 
fetaaggtgtg ttgtatgctc ggccttcgta tttcacattt; cggaccccac ggafcfcactca 3960 
ctogattgag tgtaattaac gcaecgcgag tgacgggcga ttccagtcgg gaaacctgtc 4020 
gtgecagcts cattaatgaa toggocaacg cgcggggaga ggegstttgc gtattgggeg 4080 
otottccgcfc fcosfccsgefcea aaggtcsE^jcsc cfcfctggacag caeggfecgac gtaactaert 4140 
agccggttge gcsgccccfcct ccgccaaacg catatacccge gaga«$^|<^ aggagcgast 4200 
ctgactcgct gegetcggtc gttcggctgc ggegagcggt ateagctcac tcaa^ggcgg 4260 
taatacggtt atccacagsa tcaggggata acgeasgjaaa gactgagcga cgcg^gecag 4320 
caagt»:!gaog ccgctoscca tagtcgagts agtfctaBCSCC attatgccaa taggtgisctt 4380 
B^tcccctat tsogtocttt saaeatgt^t* geaaa^gegcc agcjaaaaggts <jasgaaccgt 4440 
aaaaaggccg cgttgctggc g^ttfctccat aggctoogoc cscoctga<^ gcafecacaaa 4S00 
ctttgtacact: cgttfctccgg fcogttfctcog gtccttggiea fcttfcfceesssc <psa«cgacog 45^0 
eaaaaaggta fcccsgaggogg ggggactgct cgtagfcgttt aatcgacgec caagtcagag 4620 
gtggcgaaac ccgacaggac fcataaagata ccaggcgfctt cwwtggaa gotccctegt 4S80 
gcgefcctcct gfctccgaocc ttagetgtsga gttcsgtctc cacegetttg ggctgtcctg 4740 
atatttctat ggtccgcsaaa gggg^octt c^^agca e^cga^igga caaggctggg 4800 
tgccgcfcfcac cggmtaccfeg tccgccfe^tc fecccttcggg aagogfeggcg <!tttcfeoata 4860 
gcfccacgefeg tagstafcctc agfcteggtgt aggtwgtfceg acggcgaacg gc«asatggac 4930 
aggcggaaag ag^aagccc fetcg^atccgc gaaagagtat cgagtgcgac atcc«t<[^«g 4980 
tcaagccaca tccagcaagc ctccaagcfcg ggcfcgfcgtgc acgaaccccc cgtfccagccc S040 
gacogctgcg ccttatccg® tsractacegt cttgagtcoa acccggta^ jKracgactta SlOO 
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gaggfctogac 

et^acacacg 


gcsagttsggg 

et^gssgacgt? 

ggaats^gcc 

S160 

attgatagca 




tcgceactgg 

c«^fC6gccac 

5220 



<^iaggfcatst 

aggog^got 

acagagttct 

tS^agtggtg 

5280 


ggc&aca<:t:a 

agcggtgacc 

gtcgt<^gtg 

accatt^cc 

taaticgtctc 

5340 

gctacataca 

fcccgccaoga 

tgfcctcaa*^ 

acttcaccac 

cggafc^ga'&g 


5400 


atfctggtatc 

tgogctcfcgc 

tgas^ccagt: 


aaaagagttg 

5460 


atecggcaaa 

caasccaccg 


cttcctgtca 

fcaea*2catag 

5520 


acttcggtca 

afcggaagcet 

ttttctcaae 

catcga^atac 

fca^^i^^igfctt 

5580 


gaiccatcgee 

tggttttsttt 

gtfct^fcskage 


g<sgc^|aaaa 

5640 



tttgatcttt 


cirgacgctca 

gtiggaacgaa 

S700 

accaaaaaaa 

caaaegtteg 

tcgtcfcaatg 

cgtjgtictfcfcfc 

fettccfeagag 

fctetitetagg 

S7S0 

aaeustagaaa 

agfafcgoccca 

Ofactgogagt 

caccttgctt 

aacfccacgtt 

aagggatett 

5a20 

ggtcatgaga 

ttatcaaaaa 

ggafccrfcfccac 

Gtagatcctt 

ttaaattaaa 

aatgaagttt 

SS80 

taaatcaatc 

taaagtatat 

ttgagtgeaa 

ttccctaaaa 

ccagtactet 

aatagttttt 

5940 

cctagaagtg 

9atcrt«ggaa 

aAfcttaat:t;« 

ttacttcaaa 

attktaigttjt^ 

atttoatata 

fiOOO 

atga^taaac 

tt:ggtctgac! 

agt^SjCKSMfc 

gettaatcag 

tg»S3cacct: 

atctcagcga 

606^0 

fcctgtctatt 


atagttgcct 

gactcccogt 


aaooaga«tg 

$120 

ticaatggtta 

cgaattagtc 

actccgt^ga 

tagagfcegcfe 

agacagataa 

agcaagt^ 

fiiao 

tatcaacgga 

ctgaggggca 

egtigtagata 

actacgatac 

gggagggctt 

accatctggc 

$240 

ceeagtgctaf 

caatigataoo 

gcgagaccca 

<«gicteaeegg 

ctccaga-t-tt 

atcagcaata 


gcacatctat 

tgatgctatg 

ccctcccgaa 

tggtagaccg 


gtfcaetatgg 

S3£0 



gaig^ctaaa 

ftagtffigttat 

aaccagccag 

<3<:'3gadgggo 

€420 

egasrisgctaga 

astgglicctig 

eaaetttatc 

cgwctccatic 

eagtctatta 

attg!&«gcog 

€4 SO 


gtaa^agtt 

fctggtcsgtc 

gfgp3ct>ticscscg 

gctxsgtsgfcefc 

teaeeaggae 

6S40 

gfctgaaatag 

gcggaggtag 

gfccagataat 

taacaacggc 

ccttcgatct 

cattcatcaa 

eeoo 

ogecagttaa 

tagtttgcgc 

aacgttgttg 

ccattgctac 

aggcatcgtg 

gtgfccacgct 

6«S0 


tafcgs^cttysa 

ttcagctcog 

gttcccaacg 

gcggtcaatt 

atcaaacgog 

6720 


ggtaacgatg 

tcogtagoac 

cacagtgcga 

gcagcaaaco 

at;ac!cgaagt 

S780 


oaasssttgc 

atcaaggcga 

grtJtacatgat 


gttgcaaaaaa 

£840 

goggttagc^ 

ccttcggtcc 

tc«3att3gfci: 

gii»sagaagta 


agtgttafcca 

6900 


eaatgtacta 

$@g3!gt«(s«» 

cacgtttttt 

egoonatega 

^gaagccagg 

«9S0 

agigetagcaa 

cagtetHeatt 


tasacaatagt: 

etoatggtta 

tggcageact 

7020 

gcafcsiatttct: 

cttactgtca 

tgecatcc^ 

SiiEtgatgcttt 

tctgtg&efcg 

gtgagtaetc 

7080 

aaccaagtca 

ttcfcgagaat 

gag[taeea«t 

accgt^ogtsga 

cgtattaaga 

gaatgacagt 

7140 

acggtaggca 



oaiCt«a&gag 

ttggttcagt 

aagaetefcta 

7200 

agtgtat^gog 



cs^cgt:<saal£ 

aegggataat 

aeogc^eac 

7260 

at^aigcaQaac 


ctcatcafcfcgt 

gaaaacgttc 

tca<!atacgie! 

cgctggctca 

7320 

acgagaacss 

geegcagfeta 

tgcoctatta 

tggcgcggtg 

tuntogtctt^ 

aaattttcac 

7390 

^agtagtaac 

cttttgcaag 

^^^^^9g3g<cga 

aaa«tet«aa 



7440 

tccagttega 

fcgtaacccao 

fccgtgcacw 

aaetgatctt. cagcatcttt 

caetttcacc 

7500 

aageeccgct 

tttgagsgtfc 

cctagaatgg 

ogaoaacfcct «^tcaagct acattgggtg 

7560 

agcacgftctgg 


gfccgta^aaa 

atgaaagtigg agegfcttctg 

ggfegagcaaa 

7620 

aacaggaagg 

caaaattgccg 

caaaaaaggg 

aat^gggpg acacggaaat gttgaafcact 

7680 

catactcttc 

ctfcttfccaat 

tcgcaaagac 

cca«t;<gfci;t ttgtccfctcc gttttacggc 

7740 

gttttttcoe 

fetafcfccecge 

t:gtgcctfcta 

csaettatga 

gtatg^gaag 

gaaaaagcca 

7«00 

gafcCCtctac 

gceggacgca 

t:egtgigc<^fg 

eafceaccggc giccacaggtg c^ttgctgg 

7860 

cgcctatatc 

gccgacafeca 

ccgafcgpgega 

agafccgggct 

ct^gagatg 

eggootgcgfc 

7920 

ageaeoggco 

gtagtggccfg 


3<jcaacgac« gcggatatag CQcpsegtagt 

7980 
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9gctacccct 

tctagcccga 

cgccacttcg 

^stcat^ag 


ggcgtgggta 

8040 

tggtggcagg 

cccgfrggccsf 

ggggact:3&& 

g^icgceatc 

tcc^t.gcat;g 


83.00 


ccgagtactc 

^cgaacaaag 

ccgcacsccat 

accaccgtcc 

g^gcaccggc 

81€0 

cccctgacaa 

cccgcggtag 

aggaacgtac 

ggaaaatcag 

cagctgattfe 

cae±:ttfcfcgc 

8220 

attct3caaa 

ctgcataact 

catafegtaaa 

tcgokccttt 

ttaggtggca 

caaat^gtgag 

8280 

gcattttcgc 

tcfcttccgge 

gtcgactaaa 

gtgaaaaaog 

txaagatgtt<t 

gacgtattga 

8340 

gtatacattt 

agcgaggaaa 

aatccaccgt 

gtfctacactc 

cgtaaaagcg 

agaaaggc^cg 

MOO 

gaggctagtt 

acccttaagt 

tattggtatg 

actggtttta 

agcgcas^taa 

aagttgcttt 

8460 

ttcgtacctsi 

fctaac^tatc 

S^tasaaaac 

cgactgtaaa 

ctccgpttsas 

fcSggaattaa 

6J920 


tsgraccaaaat 


ttoa«<;!3aaa 


aafctacatag 

8J580 

caatcttttg 

gctgaeatte 

aagtaea$tc 

S^cattatxct 

catat;ta&«a 

aagcM^agtea 

6640 


ctgacaattc 


ttcataaacm 

atcctgcatg 

ataaccatca 

8700 

ttcatgtcag 

ccgtaataga 

gtataata'fcti 

fetcggtcagt 

aatccggata 

gactgttaag 

87S0 

gaett«tctc 

ajigtatttgfc 

fcaggacgrtac 

ta&t39tagt 

caaa«;a$;aat 

gatgtacctg 

8820 



ttgaafctaee 

tttatt;aat3g 

aattttcetg 

ctgtaafeaat 

9880 

gggtagaags 

taattftctat 

gtttgtotta 

ctaeatggac 

attt<statcg 

ccatttatat 

8940 


«auitaattae 

ttaaas^gac 

^aeattiat^ta 

cecatettee 

attaatgata 

9000 

tattattgat 

atetaa^ta 

aacccagtaa 

atgatagftcca 


gaaagagaaa 

9060 

aagcattttc 

a^Stataggt 

gttttsggaa 

acaatttxsee 

ataataacta 

taaattcaat 

9130 

ttgggtcatt 

tactccaggt 

accttattat 

ctcfeetefettt 

tfecgtaaaag 

tccafcafccca 

dl80 



cgaaccafcfca 

tatttctcta 

catcagaaag 

gtat:aaatea 

9240 

taaaactctt 

tgaagtoatt 

ctttacagsia 

gtceaaatac 

cagagaatgt 

tctagataca 

3300 



Stagtettte 

eatattta^t 

attttgagaa 

acttcagtaa 

9360 

gaaacgteet 

caggtttats 

gtctcttaca 

aaatctatgt 

ccatcaaaaa 

ttegtataaag 

9420 

tggctctaac 

tfcatcccaat 

aaeetaactc 

tc<^cgcta 

ttgtaaccag 

ctctaaaagc 

9480 

tgtatttgag 

tttaccaccc 

ggtagfctfctt 

aaeatatttc 

accgagattg 

aatagggtta 

9S40 

ttggattgag 

aggcagcgat 

aacattggtc 

aagattttcg 

acataaactc 

aaatagtggg 

9600 

CCgticactaa 

gaaaaltaaatx 

gcagggtaaa 

atttatatcc 

ttcttgtttt 

atgt-ttcggt 


ataaaacact 

aafcatcaatt 

tctgtggtfca 

feactaaaagt 

aaca^gatt 

cttttattta 

9720 

egtcccattt: 

taaatttta^g 

aiagaa<isaaaa 

taeaaageca 

tattttgtga 

ttat^tfcaa 

9780 

agacacoaak 

atgattttca 

ogtttgttgg 


^attaaa&at 

ctcttttctc 

9840 

ttaeaafctgt: 

cCaaatcaat^ 

fcfciiafclsaaag 

tit:cai;1;tg«t 

atgcctccta 

aafcfcfcfctatc 

9900 

gcaaacaacc 

aagtttafcta 

ctaatfctata 

gagaaaagag 

aaggttaaca 

gafcttagtta 

99^0 

aiaataatttc 


tacggaggaC 

ttaaaaatag 

takaagfcgaat 

ttaggaggct 

10020 

tacttgtctg 

at;t;tct.t«a1: 

ta^aatcaaf^ 

ccttttttaa 


tactsftaaca 

10080 

taaatatata 

ttitittaaaaai: 

atettcactta 

aatcctccga 


gaaagaagta 

10140 

atcttagtta 

ggaaaaaatt 

ttcagttata 

atgacattgt 

afcttatatat 

sa3at:t:tt:t:a 

10200 

atcccacttt 

atissaafcafct 

ogitteettaa 

tttcatgaac 

aatettcat.t; 


10260 

tagteattat 


asfatctgstt 

^aetactct 

tsaggs^tt^^aa 

taggttataa 

10320 

gcaaggaatt 

aaa^tactts 

tt^iaagtaa 

gaaagaagag 

atcagtaal^a 

ataaccsaggg 

10380 

tctagaccaa 

cttigatgaga 

ttaataaaat 


ttcecaattc 

cacattgciaa 

1044 0 

taatagaaaa 


teggofcttixt 

cgtcafccate 

tgtatgaatc 

aaatcgoett 

10500 

»attatttta 

ttaaaaa^c 

aa^gttaa0 

gtgtaacgtt: 

attatctttt 

a^Ejtagaagt 

10560 

agccgaaaaa 

apcagt^agtag 

acatacttag 

t:tt:a0og9sa 




aattttttafc 

gtatttettt 

taacaaacca 

ecataggaga 

ttassxxittxx. 

a^sggt^taaa 

10«80 

ccttcctcca 

auKt;ca<^caa 


t^BtgttGcaaba 

ttaaaaaata 

catiaaa^aaa 

10740 

afctgtttggfc 

ggtatcclsct 

aatts^staas 

fegecacsattt 

ggaaaaaggfc 


10800 

aogttKcaaa 

fetctttfccfct 


cacaaaa&cc 

gtatocfctta 

c«^afcattt 

108«0 
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tgcagtttcg tcaattgecg attgtatatc cgattfeat«t tgseaaagtfct aagaaaagaa 10920 

9t«g«»i@cc« gt«,tfcfcfc«33 eata^«»«t gtcetataaa acgtcaaagc aatt««qggfC 10980 

taacatatag gt^aaatatea tta&tttecs ^Cce^tcat: &t^ia«ct:t«t acat:««g^t:^ 1,1040 

eatagtctaa fcfcfecattgcc tttfct«3caaa att^atcea ttsffcttttga tt«*«s*agt 11100 

aafcaaaaagc ca^ctta^fca aactt^aaaa tgtaaaccta ^fcaticaspKtt aiefcagtaacgg llliSO 

aaaaaggttt teaacttasgt aacaaaaaet: aagitsoatca tttctgtatfc cttasaat:aa 11220 

gttggttcca cacataccsa feacat^eatg fegctgattat: aagaatfcafcc tttattattt 11280 

attgftcactt ccgittgcacg aaagacataa gaattttatt caaecaaggt gtgtatggfct 11340 

atgtacgtac at^aetaata ttcttaaKss aa&taat&aa taacagcgaa gscsaicgtcfc 11400 

cataaaacca acaagafctfct tattaatttfc tttatafct«c afccattcsfgc s*«*tcctta 1.1460 

agccatatct; gacaaactct t^tttaatte tteseeatca ^tuttttt^t tgccctuiaaa 11530 

ataattaaaa aaatataacgr tagtaagccg ctttagsaac teggtataga ctgfcfctgaga 115 SO 

ataaattaag aagcggtagt taaacatfctfc fcaacfcgtCaa tgtgagaaac aaecaacgaa 11640 

ctgttggctt: ttgtttaata acttcagcaa caacctt^t&ts tgactsfaat^ ccat^tttca 11700 

attitgitaaaa attgacaatt acsaetctttg fctggttsett gacsaaccgaa aacaaattat 11760 

tgaagtcgtfc gfets^taaaac actgacfcfcac ssrt«c«Mii«St ttgfcfcct»ct ccagttgoac 11B20 

attggaaaaa gcctggattt aeaaaaccae actc9ataca aetttetttc gcetsgfettca 118S0 

ogattttgtfc tatactctaa aacgagasga ggecaacgitg taacctgttt cggacctaaa 11940 

tgttttggtg tgfa^ctatgt tgaaagaaag cgpgacaaagt gctaaaacaa atatgagatfc 12000 

tatctcagca caatcfettta efccfcttcagc ctttttaaat tcaagaatat g^ag^agttc 12060 

aaagtaatca acattagcga ttttctttte tctceatggt ataaagtcgt gttagaaaat 12120 

gagaaegtcg gaaaaattta agttcttata ogfccttcaag tttcattagt tgtaatcgct 12180 

aaae^aaai^ aga^gtaicca ctca«tttte eaetttttgt cttsteeaee aaaaceettg 12240 

atttttcatc tigaataaatg ctactatfcas gacacataat attaaaagaa acccccatcfc 12300 

gagfcgaaaag gtgaaaaaea gaaniaggtga ttttgggaac taaaaagtag act:tat:t:tac 13360 

gatgataato ctgtgtatica taattttctt t^gggtaga atttagttat ttgtttagtc 12420 

acttataaet ttaacagatg gggtttttct gtgcaaccaa ttfetaagggt tttcaatact 12480 

tfcaaaacaca tacataceaa taaatcaata aacaaatcag tgaatattg* aattgtctac 12540 

eceaaaaaga caegttggt^t aaaartccca ssagttatga aattttgtgt atgtatggtt I2eo0 

caettcaacgr cacctttca® caactaaaafc aaaaatgacg fctatttctat atgtatcaag 13660 

at:aagaa«^ a<ssasttcaa aaccatcaaa aaaagacacNGs gtgaa^t^a glrggaaag^c 12720 

gtcgatttta t:t:t:t:t:actgc aataaagatut tacafcdi^tc £«1;t;cfctt«t tgttxwtxgtt 12780 

ttggtagttt ttttctgfcgg ttttca^gfeg ctttfcfcttat tfctataaact cattgggtga 12840 

tctcgaefctc gtfcctttttt tacctotogg ttatgagtta gttcaaattc gttcttttta 12900 

aaaagtccac gaaaaaaata aaatafcttga gtaacccact agagctgaag caagsaaaaa 12 ^€0 

at::ggaga9cc aatacteaat eaagtttaag eaa^aaaai: gsttctaaat egtgtttttc 13026 

ttggaattgt gctgttittat cctttacctt gtc*aeaaae ceettaaaaa cgttti-taaa 13080 

ggetl:l:t:aag cstsgtctgtac ccaagattta goao aa aaa g aacctt^aaea egacsaaata 13140 

ggaaatggaa ^sagatgtfctg gg^aatttilit gcaaasattt cedMuunttc ggeag^uaafeg 13200 

gttccsttaag gcaaggaatt cc 13222 


<210> 61 
<211» 68 
<212» msk 

<ai3> Jtactlficiai Seopaswae 
<220> 

23 


<223> Deacxiptioa o£ ftrtlf icial Smgamiisst jtotiseBse 
<400> 61 

aagggcggcc «eacetsc«a cfttsgassagt a^ccatec^t gt«««3tt^«a aset^ai:?. 60 

tgttgaac 6S 


«210> €3 
<211> 3« 

<2i2> vm 

'e2i3> Artificial SoqucHicft 
<220> 

<223> Dascripitlon of Artificial Se^ent»s« A»t.i8eas« 
primsir 

<400> 62 

aaccgcacag cgttttfefefca tit:g»ttaMicg cg^tge 3« 


<210> «3 
<211> 2? 

<213> Artificial 


<220> 

<223> Descrip«ij» o£ itxtificial SeqEU^BCst SaxHaa {nrliner 


<400> «3 


<210> 64 
<212> mOi 

<2li> Artificial S«^[8eiice 
<a20> 

<223> Deaerlpticw of ArtificlaX S«gpj«»,cet Aatl»8n»« 
piriwer 

<400> 64 

<M;gFaaccte^ aecatecgegf gcoccta^ ctttaaea^e 40 


<S1«> SB 
«211> 3S 


24 


<212> msi. 

<220> 

<a23> De^cxiiptioa of Artificial segjB«»c«» aiatis«««i« 

primer 

<«00> 65 

eatcgatgta costttsgta agfetsseats t^ttg 


<2io» 66 
<21X> 36 
<212> im 
<313> Artificial 


<22»> BescrJptioeft of Arfcificial Saqpiancet Aaafcissase 
primer 

«400> 66 

aacoscacag ogttttfcfcta ttgatfcaacg cgttgc 


<210> 67 
<211> 45 
<212> DHA. 
<213> Artificial 


<220> 

<333> Descsriptioa of JUrtificlal Sie(|ae»ca; Sanaa pciwar 


<400> 67 

gctgttaaag tcccagggat cgcsactggt tsaggttcgs tease 


<210> 68 
<211s> 22 
<312> DMA 

«;213> Artificial Seqaence 

<220> 

<223> Descrigtioa of Artificial ss«3««»c«s Jiotiaeoae 
priMKSX" 


<4O0> 6« 

gattaacgogr ttgie<^3ettc ta 


<2X1i> 69 
<2X\> 39 

<213> Artificial 


<220> 


<40Q> «S 

gfctaaagfccc fcagg g gegfcc ^ag^sgtsttea st^ttog^cc 


<210> 70 
<21l> «3 

<S13> Artificial 8«(;pmc« 
<220> 

<223> Deecripcieaa o£ JtaHrificiial S«q||a«eiiCec JteitiseiiBCi! 
pritaer 

<400> 70 

aaegectctft ^sttttcgcsc tattaacaerc tt^stossast gtttcactta gcsNtagstSFOt «0 
tee S3 


<210> 71 
<211> 40 
<212> UNA 
«213> Arti£i<d«2 

<220> 

<223> Deaerlpfcioa of firtiflcial Seqcuenoe: Steasa priaer 
<400> "71 

ccgaaectga accatocgeg geccctagaa ctttaiacagfc 


<310> 72 

*211> 42 

«:m.2> oka 

<213> Axtificial Seqaeace 
«320> 

<223?. Ite8C£i|»tio» of Artificial Se-goescai Sense prima: 
<400> 72 


26 


Qfctgttaaag tcetag^c s^a^cggp; tsssmttce^ fee 42 


<21.0> 73 
<2lt> 32 

<2i2> mm. 

<213> |)^tifiei«l Seqnence 
<a20> 

<223?' Deacri©fei«tt of aaffeificial Seqpeaices &titieet»« 
{>riwer 

<400!» 73 


<310> 74 
<21l> 63 

<2i2> xm 

<220> 

<323> Ite«erijpti<m «»£ A3eti£leial Smqp^vamt Sense primiEr 
«400> 74 

gtieetcgata eagggatatc cactca&ccs gatetasaita ttasasgtas eseaasettt «0 
gfca «3 


«2X0» 75 
<211> 15 
<S12» IXGBl 

<213> Artificial SequffiOCie 
<220> 

<233> Deeeri£»tim c£ Artificial Seqpi^atiet Jkai:i««ad« 
primer 

<460> 7S 

taggacttta aeagc 15 


<210> 76 

<213> Ax«l£ici«l S«(3C8«»<»» 
<:32d» 


27 


<223> Desccij^tioaft of AirtiClclal Seqpieae«j sense jiriffier 
<400> 76 

gctgttaaag tcctas^isc sto^j^sfc^ic^ tcasgttcgg tcsFsgtcsat tscccatAgga 60 
fctg «3 


<21Q> 77 
<211> 2a 

<312!» vm. 

<213» Artificial seau«ace 

<223> DeseripfcioR of Artificial Ssqaenc*! &iiti»«»»» 
<40{» 77 


<ai0> 78 
«211> 51 

<220> 

<223>' Descriptio3Q of ftrtificiail Saqpience: Sense s>rifflftr 
<400> 78 

gctgttaaag tccta^isssc Sftcs^gcftct sge«.309Sr&t: ca^sfttc^ c 51 


<210> 79 
<211> 22 
<212> JMA 

tZl%> Airtifieial Se^enoe 

<220> 

<a2a> Deeeriptioa of Arfcifieial jS8^E»A<KS«« Aetiseasft 
prlner 

<400> 79 

gattaacgcg ttgccgcttc tg 


<210> 80 
<211> 45 
<212> 


<213> Arfciflcial 


<220> 

<223> Oescriptiott of iirtificlal SeqEttences Ssaxsm pidsser 


<490> BO 

gctgttaaag txsatagggsg ocvsiiscqsst t;cs«igt:t:estg teagc 


<210> Bl 
<21X> 22 
<212> XHia 
<213> Artificial 


<220> 

<223> SescrjMption of Artificial Seqncmse; &a&i«ie»tse 
primer 


<400> 81 

gattaacgcs ttgfcesefcfce 


<210> «3 
<2ai> SI 
<212> WBk 
<2X3s. Artificial 


<230> 

'<223> 3)e8cri|ptioa o£ Jlt3rt:i£ieiai i 


<400> 82 

grctgttaaag Keetag^sgg oatooafctx^ geasgrtteg^ tcasctcgat: ) 


<21Cl> 83 
<2n> 27 

<2i2> tsm 

<213» Artificial S«qu«»c« 
<330> 

<2S39' Deecri£tti<»i o£ »rti£i<:i«X t^n^finaax^i. Antisense 
primer 


<212> im 

<213> Artificial Seqsasce 

<220> 

<223> Deiscxipt:ica3 o£ Jtrcificial 3e«[u«».oe: ;Kxitiiseas« 
pritaer 

<40Q> 84 


<210> 85 
<21X> 45 

<213> Artificial S«(iu«aK$e 

<223> DeBcsriptioft of ArtiCicial Seqaencei Besaa« pri«»r 

<400> 85 

gctgttaaag tcct«tS39SfC gsca^acgst tc^iggttcs^ testae 


<2ll> 22 
«212> DHA 

<213> ivrtlficial S^gaeeacci 
<220> 

<223> Beseription of Artificial S«q«««c*« Antiaesse 
<40D> 86 

gatbaacgcg t1:9f0C3Cttc tg 22 


<210> «7 
<211> «3 
<212> CStft, 

<213> Artificial SegwsBOo 

<220> 

<223> DeacTi^fcicMa of iotiflclal Se(j«e»ces Se«»e pritaer 

€400> 87 

gctgttaaag tcctagggso gg«»tsa.c^fc t^assttcgg tc«3«$tc!3«t t:<iccc«»gsi« $0 
teg «3 
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<2io> se 

<211» 39 
•£212> Dm 

<213> JUftificial Se<5ue!ice 
<22(» 

■«223> DeBCripti«R of S«<|a«t3cei «»ti8«»ise 

priwer 

<400> S8 

tfcsictagagt gtsi^caetsg t^sFeagggct: tcctmact 39 


<21Q> as 
<21S.> 27 
<2I2> DHft 
<213> Artificial 


<2S0> 

<223> Descrii^eloa of Artificial Se^«i»;e« Sease picltB&r 


<400> 89 


<2lO> 90 
<2i2» JMK 

<213> Artificial S»qpx«B«« 

<220> 

<223> l>escri£>tioa Of Artie±ei«l Sequeaacs! itotisffiBse 

prisaer 

<400s> 90 

aeuscgctcgc ccstgcl;^^ »«:l:ttaacasF 30 


<210» 53. 
<Sli> 3€ 
<212>< DBBh 

Aactificlal Seqpxeaice 

<220> 

<223> Itescarlptioa of ftrfcificial Segtt«R.ces i>i»ti««»s« 

31 


<400> 91 

aacogcacag cgttttttta ttsgafctaaog cgttgc 3« 


<210> 92 
<21X> 27 

<2i2> im 

<2ia> ATtlf tctal SeepMSttcfe 
<230!» 

<22a> Deatstiptiw of Artificial secpuaice) Sense prlater 
<400> 92 


<210> 93 
<aiX> 33 

<2i2> rank 

<2i3> Artificial Set3lteiac« 
<330> 

<S23> Sttseriptioa o£ Artificitti Seigjienee: &atis«ai»e 
primer 

■gacogeuEiioct ^aiaoosttgc tcgcccctas S^c 33 


<aii> 35 

<212> 1399% 

<313> Artificial sequence 

<233> l>e8crij|»tlon of JtrtificieX S«a|uencet Seaae printer 
<400> 94 

catC9»tgt;a ccgtttgg^a asctcf^cata lights 35 


<310> 95 
<:it%> 3S 

<213> Airtiflciiii S«M5p«HM3e 
<220> 

32 


<22i> Description of Artificial Seqpieacei ftntis«nee 
<400> 95 

aacqgcaicais osftttttfctai ttgattwicg egtstgc 


<2il> 27 

«212> tm 

<213> Artificial Sequence 

<223> Descripti«« of Artificial Seq^sncs: Sense pciwer 
<400> 96 


<210> 97 
<2U> 33 
<212> mok 

<313> Artificial Sei^tMSkOft 

<220> 

<223> Descripticai of JSartificial 8feQ|o«rice£ Atttiarattae! 

primsr 

<400» 97 

gaecgaacei: g&accatcgc tegitMscctAd gae 33 


<210> 98 
<211> 36 
<212» roiA 

<313> Artificial Se^tianee 

<230> 

<223> Deaeeiptioa of As±±fieial Segiwaujes A».tla«n»e 
prlner 

<400> 98 

aaccgeaeagi csg^tttttta tfcgafcfcaac^ csgttig^ , 3€ 


<210> 99 
<211> 2? 
<212> IMA 
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<2liy Arfclflci&X Se^^ce 
<220> 

<223> Descripfcitat of iirtificipl S&^i»3iixz Saaas« pri«ser 
<400> 9B 


<2X0> 100 

<2i2> mm 

<220> 

<333> DeBoriptloR of liarClJCicial SeqpswHSKS! ftatiaense 
pritwsr 

<400> 100 


«210> 101 
<211> 36 

<213> Artlficifti ^sjasHaee 
<220> 

<223> De»criptim o£ J^rt:i£iciaX Se^«».ee$ itoti»«n»e 
primer 

<400> 101 

aacogcftcas csHt:t:t:ttfcta ttssttaac^ C9ttsc 


<210> 102 
<211> 27 

«3i2> mk 
<213> Artificial 


<220> 

<223> Oe^caripticai o£ Artifialal S«q»enjC«; Svtim primer 


<400> 102 


<aio> 103 

<311> 29 
<212> 
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<2t^> Artificial Secpiaat^ 
<220> 

<223> Descrli^tlon o£ itotificial Seqoence: Jtotis«as« 
pvimex 

<400» 103 

tgtgtaaagt: aact«attts gt^eisccag 29 


<210;> 104 

<211> 52 

<2i2> ma. 

<213» Artificial Seguacice 

<333> V&Bcxiptiioa. of Airt:i£ieial S«N3tt6aci«s: ik^fttifteatae 
primer 

<400> 104 

cc9act9cc!a t:tge3ftt:e9» atacgao^gcc ssSS^SKStr^a tt9«gc«t3« »«: 52 


<210> lOS 
<211> 36 
<212> mh 

<213> ArtiiiciAi Seq»eac« 


<223> Descriptiott of Artificial ^Seqpusac^: iSenae ptiM&x 

<400> lOS 

Mce^caeas egfctttttta ttgaceaae^ <^ttse 36 
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